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George Cary Comstock 


By JOEL STEBBINS 


Dr. George C. Comstock, professor emeritus of astronomy and di- 
rector emeritus of the Washburn Observatory of the University of 
Wisconsin, died in Madison cn May 11, 1934, in his eightieth year. In 
his passing we lose one of the last connections with American astronomy 
of fifty years ago, an investigator who was himself a leader in the sci- 
ence throughout his long career. He was distinguished as a teacher, 
an observer, a theorizer, an author, an organizer, and an administrator. 

Comstock traced his ancestry on his father’s side directly to the 
Mayflower. His grandfather moved from New England to Ohio in 
1810, and his father was a resident of Madison, Wisconsin, when the 
future astronomer was born on February 12, 1855. The family moved 
to Michigan where Comstock spent his youth and prepared for college. 
Entering the University at Ann Arbor he took a scientific course and 
was graduated in 1877. While an undergraduate he came under the 
tutelage of Professor James Craig Watson, who was to influence his 
whole later life. Comstock afterwards referred to Watson as the clev- 
erest astronomer he had ever met, but one who unfortunately had dis- 
tributed his energies over too many fields. 

It was in 1854 that the German astronomer Francis Briinnow was 
called to Michigan. Trained in the traditions of his home institutions, 
Briinnow carried to a midwestern college the methods of a German 
university, and lectured in broken English to diminishing classes until 
Watson was his only student. Yet there was developed by Watson, who 
ultimately succeeded Briinnow, and the others at Michigan, the leading 
school for the study of astronomy in the country at that time. One of 
the foremost of the students was Comstock. 

During summers while in college Comstock acted as recorder and 
assistant engineer in the United States Lake Survey, and after gradua- 
tion he was an assistant engineer on the improvement of the Mississippi 
River. In 1879 he followed Watson to Wisconsin to be assistant in the 
newly founded Washburn Observatory of which Watson was the first 
director. 

The scientific work of the observatory was scarcely started when 
Watson’s premature death occurred in 1880, in only the second year of 
his residence at Madison. Edward S. Holden, later to become the first 
director of the Lick Observatory, took charge of the Washburn Ob- 
servatory in 1881, and Comstock continued as assistant. During this 
period under Holden we find the first work by Comstock in the Publica- 
tions of the Washburn Observatory. Among the titles are: A Catalogue 
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of 195 Stars; Tables of Precession for 1880; A New Mode of Observ- 
ing with the Prime-Vertical Transit; Reduction of Observations made 
with the Zenith Telescope, Determination of the Latitude of the Wash- 
burn Observatory by Transits of Stars over the Prime Vertical. It is 
seen that his activities were all in the “astronomy of precision.” Later 
under Holden’s direction he did most of the work of preparing the 
“Tables for the Lick Observatory,’ which appeared in Volume I of the 
Lick Publications and have long been used at that institution. 

Although Comstock was developing rapidly in his professional work, 
a career in astronomy involved considerable uncertainty, and he devoted 
his spare time to the study of law. He was graduated from the Wiscon- 
sin law school in 1883, but he never practiced. Nevertheless, he later 
often referred to his legal training as possibly the most valuable part of 
his education. His precision of speech and his orderly habits were no 
doubt partially acquired during his law studies. 

At the age of thirty he was definitely committed to an academic career 
by an opening at Ohio State University, where he served as professor 
of mathematics for two years. Then in 1887 when Holden left to take 
up active service at the Lick Observatory it was President T. C. Cham- 
berlin who called Comstock to take charge of the Washburn Observa- 
tory. The first proposal was that Comstock would be associate director 
with Professor Asaph Hall of the United States Naval Observatory as 
non-resident director. After a couple of years this arrangement was 
dissolved and Comstock was left in complete control of the observatory. 
Watson and Holden had already given the Washburn Observatory a 
place of distinction in their science quite beyond that which would or- 
dinarily be reached by a small observatory, and for thirty-five years 
Comstock maintained the quality of its work, both as its principal ob- 
server and as its administrator. The main instruments were the 15-inch 
refractor by the Clarks, and the 5-inch meridian circle by the Repsolds. 

Throughout his scientific activity Comstock held an unusually happy 
balance between theory and practise. Though the observational astron- 
omy of his early days consisted essentially of the visual measurement of 
angles, he never became a routine observer. The first work which he 
took up on assuming the directorship was novel in conception. As a 
substitute for the meridian circle and clock he placed a prism in front 
of a telescope, and by observing simultaneously pairs of stars separated 
by arcs of approximately 120° the measures could be carried round the 
sphere in three steps, with the advantage that the quantities measured 
were small angles rather than large ones. From this work there resulted 
one of the best determinations of the constant of aberration ever made. 
Incidentally the telescope used in these observations was Burnham’s 
famous 6-inch refractor, which had been acquired by the Washburn 
Observatory in the early eighties. 

Involved in the work on aberration was a determination of the atmos- 
pheric refraction which decreases the apparent arc between any two 
stars in the sky. Comstock’s measures established the effect of the 
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relative humidity of the air upon the refraction and confirmed the super- 
iority of the Pulkowa tables over the older ones of Bessel. His interest 
in the refraction was long continued and his retiring presidential address 
before the American Astronomical Society was on the refraction. This 
was in 1928, nearly forty years after his first published paper on the 
subject. One of Comstock’s contentions was that the effect of the air 
at low altitudes is not as uncertain as has often been supposed, and that 
other sources of error have been wrongly attributed to irregularities in 
the refraction. His simplified formula for the refraction, 
es 
R= hl tan s 

460 +t 
where F is the refraction in seconds of arc, b the height of the barome- 
ter in inches, and ¢ the temperature in degrees Fahrenheit, give the result 
within one or two seconds, except under extreme conditions, an approx- 
imation sufficiently close for many kinds of work. This simplification 
of a complicated formula down to its lowest terms was typical of many 
of his contributions to practical astronomy. 

Concurrent with other investigations Comstock carried on measures 
of double stars with the 15-inch refractor for more than thirty years. 
His observations were always of the highest quality, exemplifying the 
truth of the statement that “the precision of a double-star measure bears 
no direct relation to the size of the telescope with which it is made.” He 
followed a number of interesting binaries and devised new methods of 
determining their orbits. His vice-presidential address before the sec- 
tion of Mathematics and Astronomy of the American Association for 
the Advancement of Science in 1894 was on “Binary Stars.” 

The chief outcome of the double-star work was the detection of 
proper motions of faint stars. One high authority on double stars had 
stated that there was yet to be brought forth any evidence of the proper 
motion of a really faint star, but Comstock demonstrated that stars as 
faint as the twelfth magnitude do move enough to be detected. By the 
remeasurement of faint companions of bright double stars, observed 
incidentally by the Struves and others early in the nineteenth century, 
he found that, when the known orbital and proper motions of the bright 
stars were allowed for, the remaining discrepancies were due to the 
motions of the faint stars. This conclusion was confirmed by a deter- 
mination of the sun’s way from the motions of the faint stars alone. In 
the work on proper motions Comstock had the codperation of the late 
Professor Albert S. Flint, who determined many of the required modern 
positions of stars with the meridian circle at Madison. 

From the average apparent motions of the stars of the tenth to 
twelfth magnitude, some five or six times fainter than had been previ- 
ously studied, it was evident that they were nearer to us than would be 
inferred from their apparent brightness. Comstock gave two alterna- 
tives: either there is an appreciable absorption of light in space or the 
stars which he studied are intrinsically fainter than the bright ones. 
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The second alternative has turned out to be the correct one, and the 
great preponderance of stars of low intrinsic luminosity in a given 
volume of space, which his work foreshadowed, has been amply con- 
firmed in recent years. 

It was Comstock’s determination of the proximity of faint stars that 
led him to the bold suggestion that the Milky Way is an absorption 
effect. We see farthest in the galactic plane where there is least absorp- 
tion, while the stars appear fewest toward the galactic poles because 
their light is largely or totally blotted out in space. This speculation of 
course had to be abandoned, but it should be viewed in relation to what 
Was current opinion in astronomy at the time. Newcomb estimated 
the galaxy to be only ten or twenty thousand light-years across, and in 
the ““Kapteyn Universe” the sun was placed not far from the center. 
The spiral nebulae still belonged to the galaxy; that they could be ex- 
ternal systems of millions of stars had been considered and rejected by 
the expert opinion of twenty years ago. 

The investigation on the aberration and refraction gave Comstock 
immediately a standing in the profession. When that work was pub- 
lished appreciation came from various quarters, notably from Sir David 
Gill at the Cape, who wrote most friendly letters and discussed different 
possibilities of the new method. In 1897 Simon Newcomb, due to the 
age limit in the Navy, retired from the directorship of the Nautical 
Almanac office. Two years later this post was to become vacant again, 
and Newcomb repeatedly urged Comstock to be a candidate for a pro- 
fessorship of mathematics in the Navy, with the understanding that he 
would become director of the Nautical Almanac, but Comstock pre- 
ferred his position in Madison. In 1899 he was elected to the National 
Academy of Sciences, the first of the Wisconsin faculty to receive this 
honor. 

It was soon after this time that the Secretary of the Navy, 
John D. Long, appointed the first board of visitors to investigate and 
report on the conditions of the United States Naval Observatory. The 
board consisted of two members of Congress and three astronomers, 
Senator William E. Chandler, Representative A. G. Burton, and Pro- 
tessors Edward C. Pickering, George E. Hale, and George C. Comstock. 
After thorough investigation and discussion, which included a canvass 
of opinion from the leading astronomers of the country, the board 
made a report which created a stir at the time, but which was naturally 
not particularly welcomed by the Navy. The principal recommendation 
was that the astronomical work of what had become the national ob- 
servatory should be placed under the direction of an astronomer rather 
than a naval officer. This reform, since repeatedly urged by scientific 
men of the country, was never carried out. The Navy has always been 
able to hang on to this nice place for the shore leave of a captain or 
admiral. Comstock was blamed or complimented for a leading share of 
the report, which unfortunately accomplished very little. 

The American Astronomical Society grew out of the conference of 
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astronomers and physicists held in connection with the dedication of 
the Yerkes Observatory in 1897. Comstock was one of the organizers 
of the society, and served for ten years as its first secretary. Later he 
held the office of vice-president, and in 1925 he was called from retire- 
ment to serve a term as president. He was always a prominent figure 
at the meetings, taking a leading part in the discussion, whether on 
business or on scientific questions. He was an admirable presiding 
officer, and he once remarked that it was the function of the administra- 
tion to pick out and develop undiscovered talent among the younger 
men. 

He was the chairman of the committee of the society appointed to 
coordinate the observations of Halley’s comet in 1910. On the initiative 
of this committee an expedition in charge of Ellerman was sent to 
Hawaii to attempt the observation of the head of the comet when pro- 
jected against the sun’s disk. The report of the committee appeared in 
Volume II of the society’s Publications. 

It was during Comstock’s term as president that the society was in- 
corporated under the laws of the State of Illinois. The informal status 
of the organization had been repellant to his mind, and moreover it was 
just as well for the society to be in a position to receive donations with- 
out legal difficulties. 

Throughout his career Comstock carried on teaching as well as re- 
search. The number of his students was never large, but he was known 
to those who came to him as a master of clear and apt expression. When 
the present writer was a graduate student he thought that Comstock 
‘was the best teacher he had ever had, a judgment which has changed 
little over the years. Yet in the ordinary sense Comstock did very little 
teaching for his advanced students. They went along much on their 
own until difficulties arose, and then Comstock’s ability to elucidate 
obscure points would be shown. A student learned from him through 
inspiration and by imitation. He was a methodical observer and an 
expert computer, and one needed only to be around and watch him 
to get some of the intangibles which make for successful scientific 
work. An occasional phrase or sentence, such as “I believe in an astron- 
emer’s making his own instruments,” was worth more than an hour of 
formal instruction. 

In the course of his teaching Comstock had occasion to write several 
text-books. The first appeared in 1890, a little work on “The Method 
of Least Squares with Practical Applications.” He boldly assumed 
without proof the fundamental equation of the law of errors, pointing 
out that after all the real justification of the method is that it agrees 
with experience. Though this little work is out of print, there is still no 
better place for the novice to look up the essentials of least squares, and 
how to proceed in a simple practical case. 

The “Text-Book of Astronomy” was written for students of high 
school or junior college grade, and was accompanied by a manual with 
numerous suggestions for the teacher. Illustrative exercises with 
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simple apparatus were proposed, as it was known that many teachers 
without previous training in astronomy were being called upon to give 
an elementary course in the subject. 

For many years all of the students majoring as civil engineers at Wis- 
consin were required to take the course in practical astronomy. The 
attitude of the engineering faculty was that they were not so anxious 
io have the students learn astronomy as they were to have them get the 
unusual training in observation and computation under Professor Com- 
stock. In his “Field Astronomy for Engineers,” which has had two 
editions, Comstock combined the sound instruction in tested methods of 
practical astronomy with new applications to the ordinary engineer's 
transit in the field. He showed that the determinations of time, azimuth, 
latitude, and longitude with small instruments could be made much 
more precise than was ordinarily assumed. Later, as part of his war 
service, Comstock’s experience in teaching navigation to prospective 
mariners led him to get out a little work on “The Sumner Line.” 

To a faculty member with Comstock’s qualifications there naturally 
came many important University duties. He was chosen as chairman 
of the committee of arrangements at the time of the Jubilee, the fiftieth 
anniversary of the founding of the University of Wisconsin. One of 
the important measures of the first year of the administration of Presi- 
dent Van Hise at the University in 1904 was the definite organization 
of the graduate school. He selected Comstock to be the head of the 
school, and placed on him the task of working out the problems of a 
new division of the University, one that was growing rapidly both in 
size and in importance. He held this position until 1920, as chairman, 
director, and dean, showing in it his qualities of quiet efficiency and 
breadth of view. He received a school without definite organization 
and with about one hundred and fifty students; he left it fully organized 
for teaching and for research and with its number nearly quadrupled. 

Eariy in his work in the graduate school Comstock once remarked 
humorously that he was somewhat handicapped in the making of 
Ph.D.’s by not having a doctor’s degree himself. This defect was 
remedied in due time by the award of honorary degrees by the universi- 
ties ot Illinois and Michigan. 

The duties of the graduate school naturally interfered with his scien- 
tific work, but probably the most important of all his investigations, 
that on the proper motions of faint stars, was carried on amidst other 
duties of administration and instruction. On relinquishing the deanship 
he continued active for two years more before retiring from the observ- 
atory in 1922. He finished and published the researches on which he 
had been engaged, leaving no loose ends about to bother his successor. 

Comstock was very fortunate in his family life. In 1894 he married 
Esther Cecile Everett of Madison who with their daughter, Mrs. George 
Carey, survives. The home on Observatory Hill was long known as a 
center of hospitality, especially to the graduate students, in whom the 
dean and his wife took a personal interest. After his retirement from 
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University service, Professor and Mrs. Comstock traveled around the 
world, renewing friendships with scientific colleagues in many coun- 
tries; they returned to settle in Beloit, Wisconsin, just around the corner 
from the great attraction of three little grandchildren. 

In his later years Comstock became an ardent member of the Rotary 
Club of Beloit, and was made an honorary life member of the organiza- 
tion. He had the pleasure of visiting and afterwards reporting on var- 
ious Rotary clubs in Europe. At home he was in constant demand as a 
speaker before service clubs, his topics ranging from club educational 
programs and popular talks on astronomy to philosophical discussions 
of a more severe order. 

He was fortunate in maintaining his physical and mental vigor up to 
the end. He gave a public address just two weeks before he died, and 
at the last he was ill for only a few days. As has been aptly said, there 
is always an old school in a progressive science. Comstock lived to be- 
come one of the old school in point of years, but his outlook was always 
forward. He saw the astronomy of his youth grow into the astro- 
physics of the present, but his conception of all science was like that of 
the heavens described in his own text-book, “A universe which is ever 
becoming something else and is never finished.” 


The Saros Cycle Ending with the Partial 
Eclipse of January 5, 1935 


By ALEXANDER POGO 


The very small partial eclipse of 1935 January 5 is of interest from 
three points of view: first, on account of the circumstances under which 
it occurs; second, because it brings to a close a major saros cycle; and, 
third, because this eclipse makes the Gregorian calendar year 1935 a 
year with 5 solar eclipses. 

On Friday, January 4, 1935, at 10:35 p.m., Mountain Standard Time, 
it will be night along the 110th meridian W of Greenwich—except with- 
in and near the Antarctic Circle. In a small area of the Pacific, about 
the size and shape of Lake Erie, near longitude 110° W and latitude 
65° S, a partial eclipse of the setting sun will occur, around 10:15 p.M., 
local mean time. Its duration will be 7.6 minutes, and the magnitude 
of the greatest eclipse will be 0.001, according to the data of The 
American Ephemeris; according to the Connaissance des Temps, the 
eclipse will last 10.1 minutes, and will reach, at maximum phase, 0.0014 
ot the diameter of the sun; in any event, the eclipse will be little more 
than the grazing of the limb of the setting sun by the new moon; it is 
worth mentioning that in Oppolzer’s Canon der Finsternisse' the eclipse 
is classified as “invisible on account of flattening” of the globe at the 





* Denkschriften d. Akademie, math.-naturw. Cl., Bd. 52, Wien 1887. 
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poles. At the time of the eclipse, the earth will be near perihelion (Jan- 
uary 2), and the moon near perigee (January 6). The eclipsed sun will 
be about 18° west of the ascending node of the moon’s orbit, near the 
major ecliptic limit. The schematic Fig. 1 indicates the relative position 
of the sun and of the moon, in Sp” and M”, respectively. <A circle, on 





u’ a 
ASCENDING Se" Sp* 
BAST WEST 
Sp' Sec’ re 
u" 
Figure 1. 
WeEstTWARD Motion, WITH RESPECT TO THE NODE, OF THE PARTIAL AND 


CENTRAL SOLAR ECLIpses OF A SAROS CYCLE, 


the chart of Fig. 3, marks the region of the Pacific which will brush 
against the surface of the swiftly moving penumbral cone. This ant- 
arctic sunset eclipse runs from E to W;; the point of first contact is near 
the eastern end of the “eclipse begins at sunset” curve; the point of last 
contact is near the western end of the “eclipse ends at sunset” curve; 
between these two curves, and but a few miles from either of them, 
runs the “middle of eclipse at sunset” curve; the curve of simple con- 
tact forms the northern limit of the narrow region; the “eclipse ends at 
sunset” curve forms the southern limit. 

[t is a familiar phenomenon, based on the stroboscopic principle, that 
by catching glimpses, at properly timed intervals, of revolving objects, 
their motion may appear slowed down, arrested, or reversed, according 
to the succession of the observed phases. This should be kept in mind 
when thinking of the saros cycle: we are catching glimpses of the eclipse 
mechanism at intervals of 6585.32 days. Thus, the saros is shorter, by 
about 208 days, than the sidereal period of regression, on the ecliptic, 
of the nodes of the moon’s orbit (6793 days from star to star), or short- 
er, by about 213 days, than their tropical period of regression (6798 days 
from equinox to equinox) ; the node moving westward on the ecliptic 
at the rate of 1° in about 18.9 days, the next eclipse of the saros cycle 
will, therefore, find the node about 11° to the east of the position it 


TABLE 1 
THE SAROS AND THE EXELIGMOS, 

Saros (65857.3) Exeligmos (19756") 

Period d d d 
Synodical month 29 530588 x 223 = 6585 .32 x 669 = 19755.96 
Nodical month 27 .212220 x 242 = 6585.36 x 726 = 19756.07 
756.07 
Anomalistic month 27 .554550 x 239 = 6585.54 x 717 = 19756.61 
Tropical month 27 .321582 x 241 = 6584.50 x 723 = 19753.50 
Sidereal month 27 .321661 x 241 = 6584.52 x 723 = 19753.56 

d d d 
Eclipse year 346.6200 x 19 = 6585.78 x 57 = 19757.34 
Tropical yr. (A.D.1900) 365.2422 x 18 = 6574.36 x 54 = 19723.08 
Tropical yr. (A.D. 1000) 365.2423 x 18 = 6574.36 x 54= 19723.08 
Gregorian year 365.2425 x 18 = 6574.36 x 54= 19723.10 
Julian year 365.2500 x 18 = 6574.50 x 54= 19723.50 
Sidereal year 365.2564 x 18 = 6574.61 x 54= 19723.84 


y llexander Pogo 9 


Ss 


occupied at the time of the previous eclipse. The apparent eastward 
motion of the node during a saros cycle should not be confused with the 
changes in longitude of the successive ecliptic conjunctions of the cycle. 
A glance at Table I reveals two reasons for the rapid eastward motion 
of the eclipse region. As far as the sun is concerned, the saros exceeds 
18 complete revolutions of the earth 


yy about 11 days, so that the 
longitude of the eclipsed stin increases by about 11° from saros to saros 
during the cycle. As far as the moon is concerned, a saros exceeds 241 
complete revolutions—from star to star, or from equinox to equinox,— 
by about 4 of a day; the mean daily motion of the moon being about 
13°, the eclipsing moon moves eastward, with respect to the stars and 
the equinoxes, by about 10°, from saros to saros. The consequences of 
this rapid eastward motion of the eclipse region during a saros cycle 
are clearly shown, in Table II, by the names of the months: the eclipses 
of the cycle progress through the seasons, at the rate of about a month 
per exeligmos, returning to the same region of the ecliptic after the 
lapse of about six centuries. With respect to the nodes of the moon’s 
orbit, however, the successive eclipses of the saros cycle move slowly 
westward, at the rate of less than the sun’s diameter per saros. A pas- 
senger going to the observation platform of an eastbound express moves 
slowly westward with respect to the train, while both train and pas- 
senger move rapidly eastward with respect to the tracks. Similarly, the 
eclipsed sun moves slowly westward, with respect to the node, during 
the centuries of a saros cycle, while both node and sun move rapidly 
eastward on the ecliptic, when observed at intervals of 18 years and 11 
TABLE II 
Tue 79 SoLar Ecripses oF THE SAROS CycLe ENpinG 1935 JANUARY 5, 


Julian Calendar Gregorian Calendar 


1 p 528 Aug 30.8 21 p 889 Apr 4.2 41at1249Nov 6.3 0 t 1592Jun 98 
2 p 546Sep 11.1 22a 907 Apr 15.5 42at1267 Nov 17.7 61 +t 1610Jun 21.1 
3 p 564Sep 21.4 23 a 925 Apr 25.8 43 at 1285 Nov 28.0 62 t 1628Jul_ 1.4 
4p 582O0ct 27 24a 943 May 7.1 44at1303Dec 94 63 t 1646Jul 128 
5 p 600 Oct 13.0 25 a 961 May 17.3 45at1321Dec 198 64 p 1664Jul 23.1 
6 p 618 Oct 243 26a 979 May 28.6 46at 1339 Dec 31.1 65 p 1682 Aug 3.4 
7 p 636 Nov 3.7. 27 a 997Jun 7.9 47 t 1358Jan 10.5 66 p 1700 Aug 14.7 
8 p 654 Nov 15.0 28a 1015Jun 19.2 48 t 1376Jan 21.8 67 p 1718 Aug 26.0 
9 p 672 Nov 25.3 29 a 1033 Jun 29.5 49 t 1394Feb 12 68 p1736Sep 5.3 
10 p 690 Dec 6.7 30a 1051Jul 10.8 50 t 1412Feb 12.5 69 p 1754Sep 16.7 
11 p 708 Dec 17.0 31 a 1069Jul 21.1 51 t 1430 Feb 22.9 70 p 1772Sep 27.0 
12 p 726 Dec 28.3 32at1087 Aug 1.4 52t 1448 Mar 5.2 71 p1790Q0ct 84 
13 p745Jan 7.7 33at1105 Aug 11.7 53 t 1466 Mar 16.6 72 p 1808 Oct 19.7 
14 p 763 Jan 19.0 34at1123 Aug 22.9 54 t 1484 Mar 26.9 73 p 1826 Oct 31.0 
15 p 781 Jan 29.3 35at1141Sep 2.3 55t1502Apr 7.2 74 p 1844Nov 10.4 
16 p 799 Feb 9.7. 36at1159Sep 13.6 56 t 1520 Apr 17.6 75 p 1862 Nov 21.8 
17 p 817 Feb 19.9 37 at1177 Sep 23.9 57 t 1538 Apr 28.9 76 p 1880 Dee 2.1 
18 p 835 Mar 3.3 38at1195Oct 5.3 58 t 1556 May 9.2 77 p 1898 Dec 13.5 
19 p 853 Mar 13.6 39at1213 Oct 15.6 59 t 1574 May 20.5 78 p 1916 Dec 24.9 
20 p 871 Mar 249 40at1231 Oct 26.9 79 p 1935Jan 5.2 


Note: The decimal fractions refer to Universal Time, counted from Green- 
wich mean midnight. 

Partial, annular, annular-total, and te 
and t, respectively. 


tal eclipses are designated by p, a, at, 








10 The Saros Cycle ending January 5, 1935 





days. The reason for this slow westward motion of the eclipsed sun 
with respect to the node is shown in Table I: 19 eclipse years exceed the 
saros by almost half a day, so that the new eclipse occurs when the disc 
of the sun is almost a full diameter to the west of its position at the time 
of the previous eclipse of the cycle. 

The saros cycle ending 1935 January 5 began A.D. 528 August 30; 
the sun was east of the ascending node, near the maximum ecliptic 
limit, in a position indicated by Sp’ on the sketch of Fig. 1; the moon 
was north of the ecliptic, and the oblique penumbra skimmed the arctic 
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FIGURE 2, 


EXELIGMOS CURVES JOINING THE NOON POINTS OF THE CENTRAL ECLIPSES OF 
THE SAROS CycLe EnpinG 1935 JANvAryY 5. 


regions, producing the first partial eclipse of the cycle. <A series of 
partial eclipses, at saros intervals, followed, the moon overtaking the 
sun closer to the node; the autumnal equinox eclipse No. 3 was an in- 
conspicuous event in the Arctic; eclipse No. 14 was one of the seven 
eclipses of that year, in the Julian calendar. As the sun, slowly pro- 
ceeding from Sp’ toward Sc’, was overtaken by the moon closer to the 
ascending node, the southern limit of the penumbra gradually reached 
lower latitudes; the narrow cone of the shadow, still piercing the arctic 
stratosphere, gradually approached the surface of the globe; the partial 
eclipses became conspicuous in Europe, North America, and Asia. In 
the beginning of the Xth century, the eclipses of our cycle became an- 
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nular: the central eclipse limit was reached by the sun in Sc’, and the 
line joining the centers of the eclipsed sun and of the eclipsing moon 
touched the surface of our globe. Eclipse No. 22 was a sunrise eclipse, 
from the beginning to the end, in the Hudson Bay region and eastern 
and northern Canada; eclipse No. 23 was an eclipse of the midnight 
sun at the North Pole—the tracks of the annulus ran across the Arctic, 
from the Pacific over Alaska to Novaya Zemlya. The noon points of 
the central eclipses Nos. 24 to 62 are shown on the chart of Fig. 2; the 
succession of the numbers attached to the noon points clearly shows the 
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FiGurE 3. 
APPROXIMATE TRACKS OF THE UMRBA DURING SOME OF THE CENTRAL ECLIPSES 
BELONGING TO THE SAROS CycLe EnpinG 1935 JANUARY 5. 

gradual southward progress of the eclipses of the ascending-node cycle; 
the tropical loops of the exeligmos curves show the value of the 
exeligmos as a means of predicting eclipses. The central eclipse limit 
was again reached by the sun in Sc”, in the middle of the X VIIth cen- 
tury: the umbra ceased to touch the antarctic regions, and the second 
series of partial eclipses of our saros cycle began. While the eclipsed 
sun moved from Sc” to Sp”, the northern limit of the penumbra receded 
to higher southern latitudes; at the time of the last partial eclipse of our 
cycle, the oblique penumbra will barely touch our flattened globe. A 
saros cycle of solar eclipses near the descending node begins with partial 
eclipses in the antarctic regions, forms its tropical exeligmos loops north 
of the equator, and winds up with partial eclipses in the arctic regions. 
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The Saros Cycle ending January 5, 1035 


The approximate tracks of the historically valuable central eclipses 
of our saros cycle are shown on the chart of Fig. 3; they are based on 
Oppolzer’s charts, and may be considerably in error between the com- 
puted sunrise, noon, and sunset points. The eclipses of 1105 August 11 
and 1159 September 13 must have been conspicuous in the Maya terri- 
tory. As far as mediaeval Europe is concerned, the eclipses Nos. 25, 
The eclipse of 961 May 
17 is mentioned in contemporary annals; Ginzel? estimated that the 
bretagne, the coasts of France and of the Netherlands, and Sweden 


26, and 29 deserve a few words of comment. 
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DISTRIBUTION PATTERNS OF SOLAR AND LUNAR ECLIPSES DURING THE 78 SAROS 
INTERVALS OF THE Cycle EnpinG 1935 JANUARY 5 
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were on the tracks of the annulus; according to Schroeter,’ the eclipse 
was central in Spain, France, Germany, southern Sweden, and Finland. 
The eclipse of 979 May 28 must have been central in Iceland, according 
to Schroeter. The eclipse of 1033 June 29 was an important event; it 
is mentioned—and, occasionally, well described—in numerous‘ French, 





89, Abt. 2, 


55 


2, Wien 1884. 


* Astronomische Untersuchungen tiber Finsternisse. Sitzungsber, d. Akad., 
math.-naturw. Cl., Bd. 


‘ Spezieller Kanon der zentralen Sonnen- und Mondfinsternisse. Kristiania 1923. 


* Astron. Unter 
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cit., Bd. 88, Abt. 


2, 682-87, Wien 1883. 
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German, Austrian, Swiss, Italian, and Armenian’ chronicles; the tracks 
of the annulus on Schroeter’s chart are, of course, essentially the same as 
on Oppolzer’s. 

The number of solar eclipses in a saros cycle running between the 
minor ecliptic limits is about 70; saros cycles running between the major 
ecliptic limits have about 80 solar eclipses. In the case of lunar eclipses, 
the corresponding lengths of the saros cycles are about 40 and 50, re- 
spectively. These average numbers of eclipses in a saros cycle should 
not be confused with the average numbers of solar and lunar eclipses in 
saros intervals chosen at random; in other words, the average lengths of 
the four types of saros cycles should not be confused with the average 
numbers of saros cycles running simultaneously. An interval of 18 
years always contains 38 eclipse seasons, and since the sun must be 
eclipsed at least once when it is in the neighborhood of a node, the min- 
imum number of solar eclipses in any interval of 18 years is 38; the 
average number of solar eclipse cycles running simultaneously is 43. 
The average number of lunar eclipses, during 18 consecutive years taken 
at random, is 28. A saros interval contains, on the average, 71 eclipses 
both of the sun and of the moon. These matters, and the percentages 
of partial eclipses, will be discussed in a separate paper. Eclipses Nos. 
1 and 79 of our cycle bear, in Oppolzer’s Canon, the numbers 4124 and 
7487, respectively. The distribution patterns of the 3363 solar and 2183 
lunar eclipses which occurred during the 78 saros intervals of our 
cycle, are shown in Fig. 4. The patterns covering the VIth to XXth 
centuries do not change, except in minor details, if we substitute, for 
our saros cycle, parts of other saros cycles, chosen at random. During 
the XIXth and XXth centuries, the number of saros cycles of solar 
eclipses coming to an end exceeds the number of newly added solar 
saros' cycles. Between the years 1973 and 2009 there will be but 39 
solar saros cycles in operation ; and since there will be but 26 lunar saros 
cycles running simultaneously between 1970 and 2030, the total number 
of both solar and lunar saros cycles crossing the threshold of the XXIst 
century will be 65. The combined number of solar and lunar saros 
cycles which ran through the [Vth-century minimum, was 66, as in the 
case of the two minimum regions of Fig. 4; during the minimum of the 
IlIrd century B.C., the combined number of saros cycles in operation 
did not fall below 66; the coming “depression in saros-cycle activity,” 
at the end of the present century, will, therefore, be unusually “severe.” 

If it were not for the small partial eclipse of January 5, the Gregorian 
calendar year 1935 would not be a seven-eclipse year. Since the intrv- 
duction of the Gregorian calendar, the following years had seven 
eclipses: 1591, 1656, 1787, 1805, and 1917; future seven-eclipse years, 
after 1935, are 1982 and 2094. Thus, in five centuries, there will be but 
eight years with seven eclipses between January 1 and December 31; 
the years 1805 and 1935 have 5 solar and 2 lunar eclipses ; the remaining 


*Beitrage zur Kenntnis der historischen Sonnenfinsternisse. Abhandlungen 


d. Akad., phys.-math, K1., 4, 13-15, Berlin 1918. 
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six years have 3 lunar and 4 solar eclipses. The last year with 5 solar 
eclipses, before the introduction of the Gregorian calendar, was A.D. 
1255 ; the Gregorian year 2391 will be the next year with 5 solar eclipses 
—provided that the first, third, and fourth partial eclipses of that year 
actually take place. Years with 5 solar eclipses follow a simple pattern 
based on cycles of 586 and 65 years; the pattern of the years with 3 
lunar eclipses is more intricate, and involves, in addition to the funda- 
mental cycles of 586 and of 65 years, the Metonic cycle of 19 years; 
both patterns include the Maya eclipse cycle (Mec) of 11960 days. 
These matters will be discussed in a separate paper. 

LIBRARY OF CONGRESS 

WasHIncTon, D. C. 
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The Graphical Computation of Zenith 
Distance and Atmospheric Absorption 
By R. F. BOYER 


A nomogram of the type described by Dufton’ for finding the radial 
component of solar motion can readily be altered to yield zenith dis- 
tances according to the formula 











coss = singsind+ cos ¢cosdcos t 
where s = zenith distance, == declination, t= hour angle, and ¢ = 
latitude. 
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Ficure 1. 


Such a diagram is highly useful both for checking computations and 
for obtaining the correction for atmospheric absorption that must be 
applied in many photometric problems. 

Since a mathematical discussion of the solution was given in the 
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original article, it will suffice to mention here only the main steps in the 
preparation of the diagram: 

1. A suitable scale unit, B, is chosen—say 20 cms. 

2. Two vertical lines are drawn, separated by a distance equal to 
Bsingtand. The left scale gives the hour angle, and is graduated 
according to cost. The right scale reads zenith distance, and is linear 
in COS S. 

3. A circle of radius B is drawn, with its center at a distance B cos 
from the zenith distance scale. This circle is for declination and can be 
graduated as follows: lay off, on the horizontal diameter of the circle 
a distance K sin ¢, measured from the zenith distance scale (and where 
K has any convenient value). Erect at this point a perdendicular, and 
graduate it in terms of K tan 8 as at C in Fig. 1. Connect A with C and 
produce the line until it intersects the circle at D, and so on for other 
values of declination. These steps are summarized in Fig. 1. 


Tt z c DECLINATION 











Figure 2. 


It is evident, of course, that a separate diagram is required for each 
latitude. However, the time involved in making the nomogram is rela- 
tively short. 

The complete diagram for latitude of 41° 32’ is shown in Fig. 2, 
where T represents hour angle; 7, zenith distance; and C, the photo- 
graphic correction, in magnitudes, for atmospheric absorption, as taken 
from page 134 of King’s Manual of Celestial Photography. In practice, 
a straightedge, or better still, a strip of celluloid ruled with a long 
scratch, is placed so as to connect a star’s declination with its hour angle. 
The intersection of this line with the Z scale gives zenith distance, or 
absorption correction, as desired. 


WARNER AND SWASEY OBSERVATORY, CLEVELAND, OHIO, JULY, 1934, 
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A. A. Belopolsky 


By O. STRUVE 


A. A. Belopolsky, honorary director of the Pulkovo Observatory, in 
Russia, passed away on May 16, 1934, at the age of nearly eighty. Born 
on July 1, 1854, in Moscow, he entered Moscow University in 1873 and 
soon became the favorite pupil of T. A. Bredikhin, then director of the 
University Observatory. In 1886 Belopolsky was granted the degree of 
Magister of astronomy for a thesis entitled “Sun Spots and their Mo- 
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Epwin B. Frost, A. A. BELopotsky, FerpINAND ELLERMAN 
(Photograph taken July 16, 1899) 


tions.” In 1888 Otto Struve (the first), then the director at Pulkovo, 
recognizing Belopolsky’s exceptional ability for research, appointed him 
to a permanent position at Pulkovo. Three years later he went, on a 
leave of absence, to the Astrophysical Observatory in Potsdam, where 
he worked under Vogel. In 1899 he made a trip to America and visited 
the Yerkes Observatory. On this visit he renewed his acquaintance with 
IX. B. Frost whom he had known in Potsdam. He made a second trip 
to the United States in 1910, in order to attend the Mount Wilson meet- 
ing of the International Solar Union. 


Belopolsky’s most important work was in the field of stellar spectros- 
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copy. In 1894 he discovered the periodic variation of radial velocity in 
é Cephei. Two years later he found similar variations in 7 Aquilae, and 
in 1899 in Geminorum. In 1895 he discovered, independently of 
Keeler and Deslandres, the law of rotation of the rings of Saturn. In 
the course of his investigations he discovered numerous spectroscopic 
binaries and determined the orbits of some of them. The short-period 
binary B Cephei remained on his observing program until recently ; simi- 
larly, he continued through many years the observations of the peculiar 
changes, discovered by him in 1913, of the intensities of spectral lines 
i) a Canum Venaticorum. In 1892 and again in 1897 he published im- 
portant investigations of the spectrum of 8 Lyrae. In 1899 he discov- 
ered the presence of nitrogen in P Cygni. He devoted a series of im- 
portant papers to solar physics and in particular to the rotation period 
of the sun. In 1923 he installed at Pulkovo a new solar spectrograph 
with which he made most of his later observations. 

Probably the most important investigation by Belopolsky was the 
experimental verification of the Doppler effect for light. The instru- 
ment, involving several rapidly rotating mirrors, was designed by him 
in 1894, and the experiment was performed three years later. 

Most of Belopolsky’s scientific papers, numbering about two hundred, 
were published in the Memoirs of the St. Petersburg Academy of Sci- 
ences. He also contributed numerous articles to the Astronomische 
Nachrichten, the Astrophysical Journal (of which he was made a col- 
laborating editor in 1902), and the various publications of the Pulkovo 
Observatory. 

After the death of O. A. Backlund in 1916, Belopolsky was appointed 
director at Pulkovo, but after two years he resigned in order to devote 
himself entirely to research. In 1931 he was appointed honorary di- 
rector. He was succeeded as director by A. A. Ivanoff, A. Drosd, and 
since 1933 by B. P. Gerasimovic. 


Visibility of the Planets for 1935 


By WILLIAM MALCOLM BROWNE 


The visibility of the planets during the year 1935 is shown by the 
accompanying diagram. It may be used equally well in any latitude. 

The path of the sun is represented by the heavy vertical line in the 
center of the diagram marked 0". The lines designated by the names 
of the various planets show how far east or west of the sun the planets 
are at any particular date. The declination of each planet is indicated 
at various points along its path, as it also varies throughout the year 
and should be considered in determining the visibility of a planet. 

A particular planet may be seen at some time of night during any 
part of the year except when the planet is too close to the sun. When 
a planet is less than about an hour from the sun, it is generally too close 
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to be visible. In general, the farther a planet is from the sun, the easier 
it will be to see. Also the planet will be visible for a longer portion of 
the night. 

Since the sun is on the meridian, or reaches its maximum altitude, at 
about noon, a planet will be on the meridian, or reach its maximum 
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altitude, as many hours before noon as the planet is west of the sun, or 
as many hours after noon as the planet is east of the sun. 

When a planet is one or two hours west of the sun, it is generally 
possible to see it low in the eastern sky just before sunrise. The planet 
will appear in approximately the same part of the sky as that in which 
the sun will be an hour or two later. 
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When a planet is one or two hours east of the sun, it is generally 
possible to see it low in the western sky just after sunset. The planet 
will appear in approximately the same part of the sky as that in which 
the sun was an hour or two earlier. 

The planets Mercury and Venus are most easily seen at or near the 
times of their elongations. These occur when the planet is farthest east 
or west of the sun. 

The visibility of a planet is increased if the planet’s declination is 
favorable. The planet’s declination should be plus for best visibility in 
the north temperate zone, and minus for best visibility in the south 
temperate zone. 


A planet is in conjunction with the sun when its path on the diagram 
intersects the 0" line. The planets Mercury and Venus may have both 
inferior and superior conjunctions. Inferior conjunctions of Mercury 
and Venus occur when the planet crosses the 0" line in an east to west 
direction, while superior conjunctions of Mercury and Venus occur 
when the planet crosses the 0" line in a west to east direction. The other 
planets can have only superior conjunctions. 


A planet is in opposition to the sun when its path on the diagram 
crosses the 12" line. Two planets are in conjunction with each other 
when their paths on the diagram intersect. A planet is a morning star 
when it is on the right of the 0" line; it is an evening star when it is on 
the left of the 0" line. 

Most of the planets are easily visible to the naked eye, except when 
they are close to the sun. Uranus is just visible to the naked eye under 
favorable circumstances. Neptune is visible in a small telescope or a 
good pair of field glasses. Pluto can be seen only with the aid of a 
fairly large telescope. 

WasuinctTon, D. C., Novemser, 1934. 


Planetary Phenomena in 1935 


By HERBERT C. WILSON 


ECLIPsES, 

There will be this year the rare happening of the maximum number of eclipses 
that can occur in one year, five being of the sun and two of the moon. There 
might be four of the sun and three of the moon, but there can never be a total of 
more than seven. There may be a minimum number of two, these being both of 
the sun, but the average number of eclipses per year is nearly four. 

None of the eclipses of this year, however, will be of very great interest to 
the professional astronomer, since four of the eclipses of the sun are only partial 
and the fifth is an annular eclipse with the central line of the annulus passing 
over south polar regions of the earth. The two lunar eclipses are total, but a 
lunar eclipse never offers such attractions to the astronomer as does the total 
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solar eclipse, which is so rarely seen at any particular locality and furnishes so 
many unsolved problems because of the short duration of totality. 
] 


lata concerning the eclipses, as well as those concerning the 


The following 


planets, are taken from the American Ephemeris and Nautical Almanac for 1935. 
Note: In the tables which follow the longitudes are reckoned from Green- 
wich. The sign + means west for longitude and north for latitude; the sign — 


de and south for latitude. G.C.T. signifies Greenwich Civil 





means east for 
Time, the 0 hour beginning at midnight and the afternoon hours being numbered 


>? 


from 12 to 23. 


I. A PartiAt Eclipse OF THE SUN, JANUARY 5, 1935. 

This eclipse covers so small a part of the sun’s disk at maximum (only 0.001 
diameter), and is to be visible over so small a portion of the earth’s surface, that 
no chart of it is given in the Ephemeris, It will last only a few minutes and may 
be seen only over a small area of the south Pacitic Ocean, between longitude 106 
and 114° west and latitudes 65° 17’ and 64° 7’ south. (See also article by Alex- 
ander Pogo on page 7.) 

If. A Torar Ectipse or THE Moon, JANUARY 19, 1935. 
This will be visible at Washington. The beginning will be visible generally 


in eastern Europe, Asia, Australia, the eastern part of the Indian Ocean, the 





Facitic Ocean, and western North America. The ending will be visible generally 
in Europe, Africa except the extreme western part, the Indian Ocean, Australia, 
the western part of the Pacific Ocean, and the extreme northwestern part of 
North America. 
Circumstances of the Eclipse: 
Greenwich Civil Time 


a h m 
Moon enters penumbra January 19 12 38.7 
\loon enters umbra 19 13 33.2 
Total eclipse begins 9 15 3.3 
Middle of the eclipse 19 15 47.1 
Total eclipse ends 19 16 30.7 
Moon leaves umbra 19 17 40.7 
Moon leaves penumbra 19 18 54.7 
f the eclipse = 1.355 (Moon’s diameter 1.0). 





on 


III. A Partita Eciipse oF THE SUN, FEesruary 3, 193 

This will be visible over the most of North America. Figure 1 shows the limits 
of the area where the eclipse may be seen, the broken lines showing where the eclipse 
begins at the hours 15", 16", and 17", Greenwich Civil Time, and where it ends at 
16", 17", 17" 30" and is". To obtain the corresponding local standard time subtract 


ch h oh 


5", 6", 7", or 8", according to the standard time zone in which the observer is lo- 


cated at the moment. If the resulting hour is more than 12 it will be an after- 
noon hour and so 12 more may be subtracted to make it correspond with one’s 
watch time. 


Circumstances of the Eclipse: 


G&.T Longitude Latitude 

d h m , Ul 

Eclipse begins February 3 14 30.1 +116 5 +24 48 
Greatest eclipse 3 16 15.9 +115 19 +62 23 
Eclipse ends 3 1.3 + 35 53 +64 37 


39 (Sun’s diameter = 1.0). 


“I 


Magnitude of greatest eclipse = 0. 
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Figure 1. PArtiAL Ectirse oF THE SUN FeEpruAry 3, 1935. 
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Note: The hours of beginning and ending are expressed in G. C. T. 


Figure 2, PArtiAL Eciirse oF THE SUN JUNE 30, 1935. 
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Note: The hours of beginning and ending are expressed in G. C. T. 
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IV. A PartiaL EcLipse OF THE SUN, JUNE 30, 1935. 

This will be visible in north polar regions, parts of Siberia, northern Russia, 
Finland, Norway, Sweden, Greenland, and Iceland. In the British Isles a trace 
of it may be seen about sunset. Figure 2 shows the area of visibility and the 
hours of beginning and ending at various localities. 

Circumstances of the Eclipse: 


G.T. Longitude Latitude 

1 oh m , ’ 

Eclipse begins June 30 18 34.0 —124 35 +59 56 

Greatest eclipse 30 19 59.3 — 39 18 +65 14 

Eclipse ends 30 21 24.9 + 23 19 +46 43 
Magnitude of greatest eclipse = 0.338 (Sun’s diameter = 1.0). 


V. A Torat Ecuipse or THE Moon, Jury 16, 1935. 

This will be visible throughout the most of North and South America; the 
beginning generally in Africa, except the extreme northeastern part, southwestern 
Europe, the Atlantic Ocean, North America, except the northwestern part, South 
America, and the eastern part of the Pacific Ocean; the ending visible generally 
in the Atlantic Ocean, North America, except the extreme northern part, South 
America, and the eastern part of the Pacific Ocean. 

Circumstances of the Eclipse: 

Greenwich Civil Time 
h m 


d 
Moon enters penumbra July 16 


235.3 
\Moon enters umbra 16 3 11.8 
Total eclipse begins 14 9.4 
Middle of the eclipse 16 4 59.6 
Total eclipse ends 16 5 49.7 
Moon leaves umbra 16 6 47.1 
Moon leaves penumbra 16 7 43.1 

Magnitude of the eclipse = 1.761 (Moon’s diameter = 1.0). 


VI. A PartiAL ECLIPSE OF THE SUN, JuLy 30, 1935. 

This will be a small eclipse, less than a quarter of the sun’s diameter being 
hidden by the moon at the middle of the eclipse, and will be visible only in the 
south Indian Ocean and south polar regions. No chart of it is given in the 
E-phemeris. 


Circumstances of the Eclipse: 


GT. Longitude Latitude 

d h m ’ ° Uy 

Eclipse begins July 30 8 1.8 + 10 20 —43 10 

Greatest eclipse 30 9 16.0 + 5 49 —62 58 

Eclipse ends 30 10 29.7 — 35 58 —70 55 
Magnitude of greatest eclipse = 0.231 (Sun's diameter = 1.0). 


VII. Aw ANNULAR Ecwipse oF THE SUN, DECEMBER 25, 1935. 

The partial phases of this eclipse will be visible in the south polar regions, 
the southern parts of the Pacific and Atlantic Oceans, and the southern part of 
South America. The area of visibility is shown in Fig. 3. 

The central line of the path of this annular eclipse passes within about 2° of 
the south pole, curving from a point roughly midway between Australia and the 


pole to a point roughly a third of the way from the southernmost tip of Africa 
to the pole. 
Here we have t 


he rare and interesting instance, not only of an eclipse oc- 
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Figure 3. ANNULAR ECLIPSE OF THE SUN, DECEMBER 25, 1935. 
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Note: The hours of beginning and ending are expressed in G.C. T. 


middle 


curring on Christmas day, but also of its being the midnight sun at the 
of the eclipse to observers who might happen to be located m the proper part of 
the Antarctic zone. 

Circumstances of the Eclipse: 


G2. Longitude Latitude 

d } n ’ ’ 

Eclipse begins December 25 15 41.9 +166 11 39 12 
Central eclipse begins bi ws 134 59 —62 18 

Central eclipse at 

local apparent midnight 25 17 478 - 93 14 —87 43 
Central eclipse ends 25 18 41.1 25 6 —53 1 
Eclipse ends 25 20 16.8 + 21 31 26 55 


THE PLANETS. 

We are omitting the charts of the apparent paths of the planets among the 
stars this year, and refer the reader to the interesting chart prepared by William 
Malcolm Browne and described by him on pp. 17-19 of this issue. This will en- 
able the reader to quickly determine the relative positions of the planets and the 
sun on any day in the year. 

The wanderings of the planets among the stars will be similar to those which 
we have mapped for many years past. 

Mercury, having just passed superior conjunction with the sun, will be an 
evening star for about six weeks and a half, but will be far enough from the sun 
to be seen with the naked eye for only the two weeks from about January 24 to 
February 8. Greatest distance from the sun, 18° 20’, will be on the evening of 
February 1. Mercury will be at inferior conjunction, between the earth and the 
sun, on February 17, June 21, and October 18, and at superior conjunction, beyond 
the sun, on April 27, August 10, and December 10. 
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1 


Mercury will be farthest west from the sun on March 15, June 14, and Nov- 
ember 22, and so best seen as morning star during the week before and the week 
after each of these dates. It will be farthest east from the sun on February 1 
(already mentioned) and again on May 26 and September 23, when it will be 
visible as evening star for about two weeks on each occasion, 

Mercury will be in conjunction with Venus on January 26 about midday, 
E.S.T., when the fainter planet will be 38’, or a fifth more than the diameter of 
the moon, nort] 


rth of the brighter planet, and both might be seen in the field of a 
low power telescope. On the evening of that date and those just before and after 
it the two planets may be visible to the naked eye, near together. The same two 
planets will be in conjunction again on February 1, Mercury being then 1° 46’ north 
of Venus. No bright star will be near to these planets at that time, so that Mer- 
cury may then be readily identified by its nearness to the brilliant Venus. 


} ; 


Venus begins the year as evening star, less than an hour east of the sun. Its 
apparent distance from the latter will increase gradually until it reaches 45° 26’ 
on June 30. Its declination will in the mean time increase from 23° south on 


1 


January 1 to 25° north 1 


1 May, then decrease to 17° south at the end of the year. 
The planet’s course turns in toward the sun after July 1 but it does not come to 
inferior conjunction until September 8, so that for nearly two-thirds of the year 
Venus will be the bright evening star, much of the time high in the west after 
sunset. The spring and summer months will be especially favorable for study of 
the planet by observers in the northern hemisphere. It will reach its maximum 
brightness, stellar magnitude —4.2, about the first of August. After September 8 
Venus will be morning star, attaining its maximum brightness, magnitude —4.3, 
about the middle of October. 

The phase of the planet will be gibbous until June 29, when it will be half 
full, like the moon at First Quarter, decreasing after that until September 8, then 
crescent until it becomes half full November 18, and increasing after that to the 
end of the year. 7 





here will be an occultation of Venus by the moon on May 5, 


visible at Washington and over most of the northern half of the United States 
and the southern part of Canada. The Ephemeris gives the calculated times of 


the occultation for three stations in the United States, from which we derive the 
following, by converting the given Greenwich Civil Times into local standard, or 
watch, times: 


Station Immersion Emersion 

h m h m 
Long. 77° 4’; Lat. +38° 55’ (Washington, D. C.) 7 S&P.M. 7 59P.M. 
Long. 72° 30’; Lat. +42° 30’ 6 58 P.M. 7 59 P.M. 
Long. 91° 0’; Lat.+40° 0’ 6 ll p.m. 6 36 P.M. 


Mars will be at opposition to the sun on April 6 and will be far from the sun 


and in favorable position for observation during the 


first half of the year, During 
this time it will be from 1° to 6° south of the equator so that its position will be 
almost equally favorable for observations from both the northern and southern 
hemispheres of the earth. During the latter half of the year the position will be 
more favorable for observers in the southern hemisphere. Mars will be station- 
ary in Right Ascension on February 27 and May 19, and nearest to the earth, about 
58,000,000 miles away, on April 12. During that interval of time its motion will 
be retrograde, i.e. westward among the stars. An occultation of Mars bv the 
moon will be visible in California and over parts of the Pacific Ocean on the eve- 
ning of October 31. As seen from a point in longitude 120° and latitude north 36 


w 
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the occultation will begin at 8"10"™ p.m. and end at 9°7™p.m., 120th meridian 
standard time. 


Jupiter will be at opposition on May 10, and so will be in best position for ob- 
servation in the spring and summer for northern observers, but its southern 


declination will favor those in the southern hemisphere. Jupiter will be stationary 





in Right Ascension on March 10 and July 12. Mars and Jupiter will be in con- 


junction on August 27, Mars being 2° 12’ south of Jupiter. The two planets will 





be within less than 10° of each other for over 
Jupiter in the constellation Libra. The brightness of Jupiter will be greater than 
that of the star Sirius from February 9 to August 6, and from April 9 to June 11 
its stellar magnitude will be —2.0, that of Sirius being —1.6. 


month as Mars travels past 


Saturn will be at opposition on August 31, and will be best seen during the 
summer and autumn of the northern hemisphere (winter and spring of the south- 
ern hemisphere). It will be roughtly 10° south of the equator in the constellation 
Aquarius. Its stellar magnitude at opposition will be 0.7. No star of this bright- 
ness is in this part of the sky, but Fomalhaut (¢ Piscis Australis) is about 20° to 
the south of the planet’s position. The rings of Saturn are too nearly edgewise 
to us to show up very well this year, but the divisions may be distinguished in 
the moments of best seeing. The tilt of the plane of the rings and of the system 
of satellites to our line of sight will be only 5*°5 in June, but will increase gradually 
to a maximum of 8°7 in the early part of November, then slowly decrease. The 
parts of rings nearest to us are to the south of our line of sight. Saturn will be 
in the vicinity of Venus and Mercury on the evenings of January 31 and Febru- 
ary 1, but will be difficult to see because of the strong twilight. On the morning 
of March 22 it may be possible to see Mercury and Saturn together in the field 
of a small telescope, Mercury being then only 19’ south of Saturn at 3" a.m., C.S.T. 
Saturn will be stationary in Right Ascension on June 22 and November 8. 

Uranus will be at opposition on October 27 in the constellation Aries, and 
will therefore be best seen at this season. It is not visible to the unaided eye, 
except under extraordinarily clear skies. There are no noteworthy phenomena 
of this planet to be mentioned. 


Neptune will be at opposition on March 4, and so will be best observed in the 
first half of the year. It will be in the southeastern part of the constellation Leo, 
but not visible to the naked eye. It requires a large telescope and good seeing to 


] 


enable one to recognize the planet by its disk. A map of the faint stars seen in 


the vicinity with a telescope is a great aid in identifying this planet. 
Pluto is too faint to be seen except with the great telescopes. It moves very 
slowly in the area of sky about 5° east and 2° south of the star « Geminorum. 


Planet Notes for February, 1935 
By CLIFFORD E. SMITH 


Note: All times, unless otherwise stated, refer to Central Standard Time. 


The Sun will be moving with an apparent northeasterly motion from the cen- 
tral part of the constellation Capricornus to the central part of Aquarius. On 
February 3 there will be a partial eclipse of the sun. The eclipse will begin at 
about 8" 30" a.m. in the Pacific Ocean some miles off the coast of Mexico. The 
path of the eclipse will cross the Pacific Coast states, western Canada, and it will 
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end in tl 


e vicinity of Greenland at about noon. At maximum about 0.7 of the 
sun’s diameter will be obscured by the moon’s disc. The position of the sun on 
the first and last days of the month will be, respectively: R.A. 20°55", Decl. —17° 
25’, and R.A. 22" 40", Decl. —8° 24’. 


The phenomena of the Joon will occur as follows: 


New Moon Feb. 3 at 10 a.m. 
First Quarter 6” 3S Am: 
Full Moon 18 “ 5 a.m. 
Last Quarter 26“ 4 A.M. 
Perigee 3 5 P.M. 
Apogee 7” 3S 3M: 


Mercury, at the beginning of the month will be an evening object in western 
Aquarius, setting about an hour after the sun. On February 1, its distance from 
the earth will be about 91 million miles, its apparent diameter will be about 6.8 
seconds of arc, and its position will be R.A. 22"06", Decl. —11°32’. Also on 
that date at 2:00 p.m., Mercury will be at greatest elongation east (18° 20’). Dur- 
ing the middle of the month Mercury will be near the sun in apparent position. 
Inferior conjunction will occur at midnight on February 16. During the latter 
part of the month it will be in eastern Capricornus, On the last day of the month 
the distance of Mercury from the earth will be about 65 million miles, its apparent 
diameter will be about 9.6 seconds of arc, and its position will be R.A. 21" 23”, 
Decl. —12° 55’. Conjunction with the moon will occur on February 4 at 5:00 P.M. 
(Mercury 1°8S). 

Venus will be an evening object, seiting about an hour and a half after the 
sun. Its apparent motion will be easterly from the western part of Aquarius to 
the central part of Pisces. Its distance from the earth will remain at about 155 
million miles, and its apparent diameter will be about 11 seconds of arc. It will 
be in conjunction with the moon on February 4 at 9:00 p.m. (Venus 4°8S). 


Mars will be a morning object in Virgo, some five degrees in a northerly di- 
rection from Spica. It will rise an hour or so before midnight, local time. Its 
distance from the earth at the beginning of the month will be about 95 million 
miles, and this distance will decrease about 20 million miles during the period. 
The change in apparent diameter will be from about 9 seconds of are to about 11.7 
seconds of arc. Conjunction with the moon will occur on February 


A.M. (Mars 8°6N). 


23 at 3:00 

Jupiter will be a morning object in central Libra, rising about midnight, local 
time. The distance of Jupiter from the earth will be about 530 million miles, and 
its apparent diameter will be about 35 seconds of arc. On February 11 at 3:00 p.m. 
it will be at quadrature west of the sun, and on February 25 at 6:00 A.M. it will be 
in conjunction with the moon (Jupiter 6°1N). Its apparent motion in the sky 
will be easterly. 


Saturn will be near the sun in apparent position. Conjunction with the sun 
will occur on February 19 at midnight. 

Uranus will be an evening object in the extreme southwestern corner of Aries, 
setting about four hours after the sun. Its distance from the earth will be about 
1880 million miles, and its apparent diameter will be about 34 seconds of arc. On 
February 8 at 3:00 p.m. it will be in conjunction with the moon (Uranus 6°2S). 
The position of Uranus on February 15 will be R.A. 1°45™, Decl. +10° 21’, and 
its apparent motion among the stars will be easterly. 
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Neptune will be above the horizon most of the night hours. It will be in the 
constellation Leo about a degree south of x Leonis. The distance of Neptune from 
the earth will be about 2720 million miles. Its apparent diameter will be about 
23 seconds of arc. It will be in conjunction with the moon on February 19 at 
3:00p.m. (Neptune 5°O0N). Its position on February 15 will be R.A. 111", 
Decl. +7° 19’, and its apparent motion among the stars will be westerly. Oppo- 
sition with respect to the sun will occur early in March, 


OCCULTATION PREDICTIONS 
(Taken from the American Ephemeris.) 

The quantities in the columns a and b are given for the purpose of making 
these predictions useful for any place within 200 miles of the point indicated. 
The procedure is as follows: Subtract the longitude of the point given from 
the Inogitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 
latitude, using b; apply the sum of the products, with its proper sign, to the 
Greenwich C.T., and obtain the predicted Greenwich Civil Time for the phe- 
nomenon at the place of observation. To obtain Eastern Standard Time it is 
necessary to subtract five hours; Central Standarrd Time, six hours, etc. 


OccuLTATIONS VISIBLE IN LoNnGiTUDE +72° 30’, LAtirupE + 42° 30’. 


nt i MELSION eee = EMERSION———— 
Green- Angle E Green- Angle E 
Date wich from wich from 
1935 Star* Mag. oe a b N ey a b N 
bh mm ' 1 h m m m ° 
Feb. 10 16 Tau 5.4 23 39.7 —2.0 —2.0 90 1 38 —18 +0.2 246 
0 6 Tau «=€638 «623 SES 4 oo 0 38.7 on — io 
11 q Tau 44 0 35 —19 +12 56 1209 —1.7 —16 282 
11 2 Taw 409 9197 —19 —03 85 1 428. —16: —65 2S 
ll 21Tauw 58 O93%8 —18 +17 4 1 41.6 —1.4 —26 298 
il 22 Taw 65 O78 —18 +12 51 1 49.1 1.4 —2.1 290 
14 58 Gem 6.0 23 13.4 —1.4 0.5 110 0 35.5 —17 +08 272 
6 @€ Cac SS 7 117 - cc. 7 43.0 ‘i - ee 
20 388 B.Leo 63 11 9.1 —06 —1.1 71 £411 53.5 —0O.1 —26 344 
28 68 GSgr 62 11 28.3 —18 —02 127 12246 —1.7 +1.2 217 


OccuLTATIONS VISIBLE IN LoncitupE +91° 0’, Latirupe +40° 0’. 


Feb. 10 16 Tau 54 23 06 —19 41.1 80 0 26.0 —19 -+1.2 243 
10 17 Tau 3.8 23 10.9 3.1 —1.9 126 0 18 —09 +44 197 
10 q Tau 44 23 269 —51 +423 49 0 46.6 —2.3 —0.5 276 
10 20 Tau 4.0 23 407 —2.1 +08 81 1 8.0 2.0 +0.8 246 
10 «621 Tau 58 23 59.1 —16 +2.6 41 112.3 —2.4 —1.4 287 
10 22Tau 65 23 £99 —17 421 50 119.4 —2.3 —09 279 
14 58 Gem 6.0 22 534 —06 +1.0 103 0 5.2 —1.0 +1.2 270 
20 388 B.Leo 63 1053.9 —13 —13 90 1155.4 —0.4 —25 333 
23 G& GSer 62 11 70 al -- 148 11 443 te .. 208 
28 86 B.Ser 65 11 358.0 —1.2 —0.1 133 12 30.2 —20 +18 218 


OccuLTATIONS VISIBLE 1N LonGitupE +120° 0’, Latirupe +36° 0’. 


Feb. 1 127 G.Sgr 6.4 13 25.1 20 13 49.5 iii si 
9 35 B.Ari 64 4 56.7 : Si 2 5 19.0 ste “. gee 
9 47 B.Ari 65 6 33.2 +03 —29 130 7 80 —06 +1.4 204 
16 6 Cne 56 11 7.1 —l4 —04 64 11 45.0 +08 —3.0 352 
20 388 B.Leo 63 10145 —14 —2.0 142 11 37.7 —1.7 —1.8 208 
22 370 B.Vir 60 8105 —1.7 +05 104 9239 —09 —1.5 332 
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Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


Although no such elaborate local network of stations was organized for the 
Leonids of 1934 as for the past three years, observers were cooperating at the 


following places: 


1. Flower Observatory, Upper Darby, Pennsylvania. (Headquarters). 

2. Rutherford, New Jersey. J. S. Andrews. 

3. Observatory of J. L. Woods, Sykesville, Maryland. J. L. Woods, 
P. S. Watson, P. G. Crout, W. H. Pitcher. 

4. Bucknell University Observatory, Lewisburg, Pennsylvania. Prof. 
Paul Benson and 25 assistants. 

5. Strawbridge Observatory, Haverford, Pennsylvania. Dr. H. V. 





ere and 12 assistants. 

6. Woodstock College Observatory, Woodstock, Maryland. Rev. J. F. 
Cohalan, S. J., and 11 assistants. 

7. Williams Observatory, Hood College, Frederick, Maryland. Miss 
L. B. Allen, F. Marsh. 

8. U.S. Naval Observatory, Washington, D. C. 5 members of staff. 





9. North Hills, Pennsylvania. T. K. Tomkins. 
> 


10. Ardmore, Pennsylvania. R. D. Case. 
11. Bel Air, Maryland. C. H. Brown. 


Stations 3 to 9 inclusive observed on the nights of November 15-16 and 16-17. 


Observations were made from station 1 on four nights, beginning November 13-14. 
Station 2 worked on November 14-15 and 16-17; station 10, on November 16-17 ; and 
station 11, on November 14-15 and 15-16. Requests for coOperative work were 
limited to two nights only, November 15-16 and 16-17. 

So far as conditions at station 1 were concerned, not in the past seven Novem- 
bers have we had such ideal weather for meteor observing. In general, the other 
stations of this network also had very good skies. If, then, no large number of 
meteors was seen—in other words, if no Leonid shower appeared—atmospheric 
conditions could not be blamed. 

As we had for the first time a strong group cooperating at Bucknell Observa- 
tory, the center of observing area for everyone was due west from Philadelphia. 
Though all data have been sent in to this office, no attempt has been made to 
compare records, and hence no exact idea can be given as to the number of 
simultaneously observed meteors. Despite the poor shower, there should be a rea- 
sonably large number of duplicates because of the close watch maintained at so 
many stations. An approximate count shows about 760 meteors plotted in all, 
and about 805 others counted. For each station, however, there is certainly some 
duplication by different observers. The rates for all meteors were from 5 to 11 
per hour for one observer; 8 per hour is an approximate average value. As prac- 
tically all of the observations were made after midnight, it is obvious that the 
Leonid display was poor. A large proportion of the observed meteors were 
sporadic. Few bright Leonids were seen, and only one long-enduring train, which 
unfortunately was observed only from the Bucknell station, so far as we now 
know. 

Nevertheless, as each year has added to the training of the participating ob- 
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servers, we hope that the heights computed from plots made by this network will 
show an increase in accuracy over the work of previous years, 


Meteor Heights, 1933 Leonid Epoch 
CONCLUSION OF PART II. STATE GROUPS. 
By Doris M. WILLs. 

Heights for 89 meteors observed from the Arizona stations in November, 
1933, are given in Table I. Cooperative work was undertaken on November 14-15, 
15-16, and 16-17. The stations and their personnel were as follows: 

1. Tucson—In charge: E. Nichols. otters: R. Knabe; D. F. 
Brinegar on November 14-15 and 15-16 (Station 1B); D. K. Bailey on 
November 16-17 (Station 1B). Recorders: Miss Betty Adams: D. K. 
Bailey on November 14-15 and 15-16; T. T. Smith on November 16-17. 

2. Nogales—Plotter: J. D. Williams. Recorder: F. W. Grayston. 


TABLE I. 


Date Time Ave. Beginning End 
1933 M.S.T. Est. Height Height 
No. Nov. hm s Mag. km. km. Class 
1 14-15 12:01 :51 5 108+ 7' sis. ‘Gems S 
2 12:05 :50 5 84 16 67+11' S 
3 12 :06 :54 3.5 110 1 96 4 S* 
4 12:07 :53 5.3 lll 3 76 6 S 
5 12:10:27 2 86 10 60 1 S* 
6 12:13:00 3 82 3 65 0 S* 
7 12:15 :49 4 109 9 86 10 S* 
8 12:18 :58 2 157 14 li7y 15 S 
9 IZ: Ke 103 8 80 7 >* 
10 12:31 :34 a5 94 5 67 1 S* 
11 12 :43 :16 5 101 12 83 11 S 
12 12:47 :40 2 129 5 98 ll S 
13 13 :13 :50 5 85 7 76 6 S* 
14 13:17 :10 5 141 10 110 13 S* 
15 13 :20 :42 25 87 15 84 7 S 
16 13:30:59 2.5 85 2 774 S* 
17 13:33:10 4 103 10 86 6 S 
18 13 :39 :07 1 101 10 79 10 S* 
19 13:45:19 35 104 19 75 «(8 S* 
20 14:09 :29 3 144 12 107. 9 L* 
21 14:25 :45 3 98 1 73. =7 S 
22 14:26 :33 2.5 97 3 75 1 S* 
23 14:31 :38 2 90 6 64 4 S* 
24 14:34:44 3 - 70 3 S 
25 14:40:27 4 108 10 82 10 L 
26 15:05:08 2.5 Me F 102. 10 L* 
27 5 :06 :45 5 104 9 101 10 S 
28 £5311 742 3 91 4 72 10 S 
29 15:14:44 3 109 1 91 2 S 
30 1319-00 2 105 8 92 6 5” 
31 15:16:44 4 84 7 82 4 S 
32 15 :28 :45 a:3 91 17 89 17 S* 
33 15 :36 :12 4 97 4 ja. @ S ?* 
34 15:45:19 2 108 1 92 4 S 
35 15-16 12:00 :56 3 71 10 65 6 S* 
36 12:13 :40 1 109 8 104 10 S* 
37 12 :23 :32 4.5 66 1 55 2 S 
38 12:31 :21 1 87 11 63 2 S 
39 42335 23 3 104 5 is 2 S* 
40 12 :37 :24 3 94 0 80 2 S* 
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Date Time Ave. Beginning End 
1933 M.S.T. Est. Height Height 

No. Nov. hm s Mag. km. km. Class 
41 12 :38 :47 3 95 14 60 11 S 
42 12:44:59 2.5 77 =(«9 56 5 S* 

3 12 :46 :59 3 ae 80 13 S* 
44 13:04:14 25 67 5 60 4 S 

5 13 :13 :02 3 94 #1 a 1 S 
46 13 :17 :48 4 93 4 74. «4 S 
47 13:29:45 4 114 16 107 8 iL 
48 14:05 :07 3 94 2 ae S 
49 14:09 :52 4 90 2 8 1 S 
50 14:12:28 4.5 98 10 87 9 S* 
51 14:21 :37 4.5 114 9 a3 a is 
52 14:22 :42 3 114 17 81 10 S 
53 14:37 :04 1 109 1 88 7 S 
54 14:38 :04 4 78 «3 64 3 S 
55 14:42:18 5 105 «0 a i i, 
56 14:46 :04 5 139 «63 2 «67 S* 
57 14:49 :35 3 93 15 eT S 
58 15 :06 :36 4 128 5 101 8 a: 
59 | Page Pg 4 ke 6 OS 96 4 Ee 
60 15:32:50 4 139 13 106 12 L 
61 15 :47 :05 4 117 O 1001 L. 
62 15 :49 :45 ee 90 10 85 13 S 
63 16 :03 :32 3 137 25 aa S 
64 16 :06 :13 is as. Ss 85 10 S 
65 16 :07 :31 3 139 2 a S 
66 16:16:12 3 88 4 94 7 S 
67 16 :22 :01 3:5 123 4 92 6 La 
68 16-17 2:14:06 3 103 10 67 il S 
69 2:16:45 2 120 9 87 3 S 
70 12:18:18 5 81 1 71 3 S 
71 12:19 :24 4 78 12 61 8 S 
72 12:24:05 Ea 9 5 74.2 S 
73 12:29:32 4.5 141 12 107 2 S 
74 12 :35 :27 3 33 OS 133 21 hy 
r 12 :39 :24 3 101 12 72 9 s* 
76 12:41:48 4 111 10 84 2 S 
77 12 :43 :20 4 103 9 82 7 i 
78 12 :47 :27 $.5 121 12 10 9 L? 
79 13 :06 :12 4.5 38 «6S 93 «1 S* 
80 13:14:47 Xe 121 9 120 14 i 
81 13 :47 :24 2.5 103 16 75 «64 S 
82 14:10:01 a5 126 6 105 6 L* 
83 14:11:59 4 126 8 mS 2 i, 
84 14:31 :51 2 - 94 4 S* 
85 14:33 :32 4 8 | S 
86 14:35:08 2.5 17 CS 95 1 S* 
87 14:44:32 2 86 15 Gj 7 S* 
88 14:46:14 3 95 15 Ree ‘a S 
89 14:48 :57 4 110 #1 92 3 5 





Class: S, Sporadic; L, Leonid. 

*Plotted by two observers at station 1; weighted mean position used in com- 
putation. 

‘ Average deviation from the mean; not “probable error.” 


The plotting experience of the Arizona observers decidedly increased their 
efficiency, even though their previous work had not been done for heights. No 
other network has given us as many heights for the observing time and effort 
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spent: more than a third of the meteors plotted from Station 2 are listed in 
Table I. The plotted rates during the codperative program are given in Table II. 


TABLE II. 
Date 1933 Began Ended Total 
Sta Nov. M.S.T. M.S.T. Time Meteors Rate 
1 14-15 12:14 15:50 186 84 ve fe 
1B 12:00 15:38 186 63 20.3 
2 12 :00 16 :00 205 78 22.8 
] 15-16 11:58 16 :50 245 95 pk 
1B 12:00 15:51 138 42 18.3 
2 12:00 16:58 272 115 25.4 
1 16-17 11:57 14:50 160 70 26.2 
1B 12 :30 14:50 117 30 15.4 
2 12 :06 14:50 144 54 22.5 


For the sixteen Leonids included in Table I, 





the average beginning and end 
heights are respectively 120.9km and 104.2km. For 


the seventy-three sporadic 
meteors, the average beginning and end heights are 100.8km and 80.7km. The 
average percentage deviation from the mean height of the individual meteors as 
observed from the two stations is less than 8% for either end. This gives some 
measure of the concordance of the heights as computed from plots from the two 
stations, although it is in no way a measure of the probable or possible error in 
the height. Two rising meteors, Nos. 66 and 74, are included in the table al- 
though at least one end is obviously wrong. The method of height computation 
was the same as for all of this series, the altitude-azimuth method described in 
A.M.S. Reprint No. 11. 

The time-recording for these two stations was excellent: there were few time 
differences greater than three seconds, and none greater than nine. Experienced 
plotters and careful timers are obviously essential for efficient work for heights. 

The 1933 Leonid campaign added 246 meteor heights to our records. We 
believe that it also appreciably improved the observational wrok of the participat- 
ing members of the A.M.S. As a check upon the observer’s skill, heights work is 
unequalled, and deserves and rewards the attention of all who wish to increase 
the accuracy of their plotting. 

Flower Observatory of the University of Pennsylvania, 

Upper Darby, Pennsylvania, 1934 December 19. 


A Classification of Fireball Data 


By C. C. WYLIE 


To show the necessity for this classification we will take a detonating meteor 
of November 24, 1934. We choose this meteor merely because it is the one on 
which we are now working. The most measurements in a single community, re- 
ceived to date are from Keokuk and Iowa City. Four out of the five observations 
measured by the worker in Keokuk, Iowa, agreed within six degrees on the azi- 
muth of the end point. Three out of the four observations measured by the 
writer in Iowa City, Iowa, agreed within a single degree on the azimuth of the 
end point. The most discordant Iowa City report was, of course, with a rather 
uniform horizon and the observer was moving. This illustrates a type of error 
we have regularly found, but we believe it has not been previously announced. The 
observer has the azimuth of the end point, and the slope of path, about right; 
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but he “mirrors” the path. That is, his path projected back passes on the wrong 
side of the zenith. This effect has, in one instance of which we know, caused an 
error of about ninety degrees in the announced azimuth of a radiant. 

As a larger error, let us take the first letter on this meteor received from our 
Davenport, Iowa, worker. It contained the angles estimated by an observer. A 
little later this observer was interviewed on the spot, and the angles measured. 
The measured azimuth of the end point differed from the estimated by more than 
80 degrees. 

For this classification we use the capital letters, beginning with 4 and B for 
what should in general be the better observations. We then use the numerals, 
beginning with 7 and 2 for what should usually be the better observations. We 
use also the small letters and the Roman numerals as follows: 


A—At home or place of business, seated or standing. The observer is in very 
familiar su 





undings and should presumably be able to return exactly to 
the place of observation, 

B—At home but walking about. If he stops at once, and notes his position care- 
fully, give an A rating. 

C—In fairly familiar surroundings seated or standing. This classification is for 
a person standing or sitting in the yard of a friend, or in a street in a part 
of the city with which he is familiar. The classification would also hold for 
a farmer seated or standing at a reasonably well-marked spot on his own 
farm. 

D—Walking along the street near home, or on his own farm. 

E—Seated in parked automobile on street near home, or on own farm. 

F—Seated in parked automobile in less familiar surroundings. 

G—Seated or standing, not in automobile, in less familiar surroundings. 

H—In moving automobile on own farm, or on city streets near home. 


I—In moving automobile and in less familiar surroundings. 


1—Angles measured at place of observation by worker furnishing report. 
2—Angles measured at place 


measured with respect to terrestrial objects as in the preceding directions, or 


1f observation by observer. The angles may be 


a sketch may be made of the path among identified stars. 

3—Observer interviewed by worker furnishing report, but angles measured else- 
where than at place of observation. This measurement is of value when 
the observer was quite close to the real path of the meteor. 

f—Observer interviewed elsewhere than at place of observation and angles not 
measured. This report should be of value in special cases as when the 
meteor burst over some familiar object known by the observer to be in the 
exact direction of one of the cardinal points, as due east. It is also of 
value when the observer recalls that the meteor seemed to fall vertically 
downwards, or seemed to remain stationary in the sky. It is also of value 
when the observer was very close to the real path of the meteor. 

5—Information by letter including drawings of the path as the observer recalls it. 
A good sketch of the path among the stars made immediately by a person 
knowing the constellations should be classified as 2 rather than as 5. 

6—Information received by letter, but with only estimates of the angles. This in- 
formation is of real value only in special cases such as those listed under 
classification 4. 
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a—Observed through window, or with other very limited field of vision, as small 
space between two trees, or with bursting point exceptionally well marked, 
as in a fork of a tree. When an astronomer, professional or amateur, famil- 
iar with the constellations, sees a meteor in a well-known and bright ¢on- 
stellation, as Orion or the Big Dipper, it should be classified as a. 

b—Field of vision not so limited, but near a good landmark such as tall tree, corner 
of building, or chimney. When an astronomer, professional or amateur, 
sees a meteor anywhere in open sky and notes the stars immediately after, 
it should be given a rating of b, unless it deserved a rating of a as indicated 
in the preceding paragraph. 

c—Low in sky and over an irregular horizon with fair landmarks, 

d—High in open sky, or over a uniform horizon without landmarks. 


a’, b’, c’, or d’—The point where the meteor was first seen is indicated by the 


” owe ” 


prime on the proper small letter. 
a”, b”, c”, or d”—The point of | 


yursting is indicated by the double prime. It is 


occasionally the case that the point of bursting will deserve a classification 
of a, that is a”, while the point where it is first seen should be classilied as 
d’. In general, the point where a meteor is first seen and the point of burst- 
ing fall in different classificaticns when terrestrial landmarks are used. 

a”’, b'”, c”’—Occasionally observers near the actual point of bursting of a meteor 
see glowing sparks drop a considerable distance. When that is the case, it 
is well to ask them to point out the point of disappearance for the sparks, 
as well as can be recalled. This classification should be indicated by using 
the triple prime. 


\ professional astronomer familiar with the constellations. 

I7—An amateur astronomer familiar with the constellations. In general, the 
sketch of the path among the constellations by an amateur astronomer 
should be as good as a similar sketch by a professional astronomer, also 
familiar with the constellations, but we desire to keep the classifications 
separate. 

I/I—An astronomer, professional or amateur, a civil engineer, or anyone familiar 
with the measurement of angular altitude and azimuth. This classiiication 
should be given where astronomers determine the position by terrestrial 
landmarks rather than by the stars. For bright meteors bursting near the 
horizon, the terrestrial landmarks often furnish a better determination of 
the endpoint than the constellations. In fact, for a bright meteor, the stars 
can not be seen while the meteor is falling, and the terrestrial landmarks 
can be seen as well as by day. If an astronomer uses the stars for the be- 
ginning, and a terrestrial landmark for the end, use the single and double 
primes thus /’, J//”, 

li’.—The general public. Reports from the general public should be accompanied 
by a confidential estimate of the person’s education and general intelligence. 


(0-5 minutes), (7 days), etc. The time elapsing between the falling of the 
meteor and the measurement of the angles should be indicated in parentheses. 
Where an astronomer familiar with the constellations sketches the path immedi- 
ately after the fall of the meteor, he should be asked how soon he completed the 
sketch showing the path of the meteor, the known stars, and other stars which 
were identified soon after from a star chart. Presumably this might be completed 
within about five minutes, in which case the notation should be (0-5 minutes) as 
indicated above. If the sketch is made an hour later the notation would be (60 
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minutes). The stars would have moved through an hour angle of 15 degrees, and 
the sketch should be given much less weight. For many observers using terrestrial 
landmarks it will, for one reason or another, be impossible to make the interview 
for some days, and for these the number of days elapsing should be indicated. If 
the meteor bursts near a good landmark, however, an interview even three months 
later may be of considerable value. 


Example. Let us assume that you have received by letter or by personal in- 
terview, a report from an amateur astronomer who sees a bright meteor burst in 
the region between Hercules and Corona Borealis. He is standing in his own yard 
at the time, and sketches the path immediately, making sure of the identification 
of the stars on his sketch. The report would be classified as A because it was an 
observation at his own home, and he was not walking. It would be classified as 2 
because the measurement, in this case a sketch, was made by the observer. It 
would be classified as b because the path was not in the brightest and best-known 
constellations. Both beginning and ending should be classified as b. It should be 
classified /] as the observer was an amateur astronomer familiar with the con- 
stellations. If he assumes he spent about five minutes making the sketch and 
identifying the stars on his sketch, the time should be indicated as (0-5 minutes). 
Complete classification would, therefore, be as follows: 


Ape, b’, b”, Il, (0-5 minutes), 


University of Iowa, December 15, 1934. 


Contributions from the Society for 


Research on Meteorites 
Edited by FREDERICK C. LEONARD, President, and H. H. NININGER, Secretary 


The Odessa, Texas, Meteorite Crater* 
By Oscar E. Monnic and Rospert Brown 


In the few articles and references which have appeared on the Odessa, Texas, 
meteorite crater, statements as to the dimensions of the formation have varied, 
and it seemed desirable that these be corrected and reconciled. Furthermore, the 
crater presents more irregularities of outline and ridge than would be expected; 
and as these might have a bearing on the manner of its original formation, it 
seemed desirable that they be checked more accurately than by mere visual im- 
pression. For these reasons, the writers have for some time been anxious to 
secure a proper contour map of the crater and immediately surrounding territory, 
and this project was executed in a brief trip to the crater in May, 1934. 

We used a plane table, alidade, and rod belonging to Mr. David Donoghue 
of Fort Worth, to whom grateful acknowledgment is made for the use of such 
apparatus. One hundred and thirty-one readings were made, distributed rather 
sparsely over the immediately surrounding flat plain, and concentrated along the 
crater ridges and slopes. The readings were to the nearest 0.5 foot, and the con- 
tour lines were sketched in while we were still at the site and could refer to the 
surroundings for verification. Because of this relatively careful and thorough 
procedure, we submit that the resultant map, drawn to two-foot intervals, is very 
*A paper presented at the Second Annual Meeting of the Society, held at the 
University of California, Berkeley, on June 18 and 20, 1934. 
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substantially correct, especially in the details of the rim and slopes. 

Several peculiarities of structure are at once evident. The alternating high 
areas and broken-down portions of the rim, which strike one upon first sight and 
cause an extremely disappointing reaction to one who expects to see a sharp, well 
moulded crater, are brought out markedly by the map. The long, well marked, 
western ridge is slightly the highest, as several measurements of even 0.5 foot 
greater than are shown by the lines were obtained along its crest. The eastern hill, 
symmetrical in itself and flanked by symmetrical openings in the crater wall, is 
intriguingly mysterious. The northern elevation is likewise somewhat set off by 
two adjoining smoothed breaks in the crater wall, but the general formation is not 
so striking as the eastern side of the crater. The southern elevation is more like 
the western one—a single, well marked ridge, rather flattened on top—but is not 
quite so high as the western, and not nearly so steeply set off, as can be seen by 
comparing the contour lines. Separating the western and southern high areas is 
a decisive opening towards the southwest, where the crater wall seems almost to 
disappear entirely. This shallow area combines with some of the openings 
towards the northeast to render the contour lines from 2 to 10 feet (interior) 
approximately elliptical, with major axes in a N.E.-S.W. direction, and so makes 
the crater look longer across this way; Dr. E. H. Sellards’ noted this general 
effect. We incline to the belief that this apparent elliptical shape is hardly real, 
but has more likely resulted from the earlier erosion of parts of the rim. 

Among apparently minor features may be mentioned the isolated, slightly ele- 
vated spot just northeast of the crater rim, shown hereon as approximately circu- 
lar, though the actual shape is hardly determinable; and the detached hillock at 
the southern tip of the western rim, which is quite noticeable upon even casual 
inspection. 

The contour lines show the immediately surrounding plain to be practically 
level and regular except for an apparent bulging of the surface to the south and 
to the northwest of the crater. These slightly raised regions are shown on the 
map as two lobes of contour lines, so that the entire map has a crude resemblance 
to a butterfly pattern. Both the slight ridge towards the northwest and the 
raised bulge to the south are definitely recognizable on the ground, after one’s 
attention has been directed to them. 


An attempt to measure the definite diameter of the crater quickly shows the 
difficulties which have led to conflicting estimates. D. M. Barringer, Jr.,” gave 
the circumference as 1675 feet, and deduced an average diameter of roughly 530 
feet. Sellards estimated about 600 feet. H. H. Nininger in a recent article® uses 
580 & 700 feet, recognizing an elliptical shape. Part of the disagreement is caused 
probably by a variance in the adopted idea of “diameter,” and the larger figures 
just quoted must include some of the outer slopes of the rims. 


Such a broader 
definition of “diameter” 


is necessarily somewhat indeterminate, as there is no well 
marked outside edge to the rims. It would seem that the most logical definition 
of diameter would be the distance from rim to rim, at highest or central points. 
Even with this specific concept, there is a troublesome factor: it is impossible to 
measure a diameter across the crater in many directions, because of badly broken- 
dewn portions of the rim. 

The scale of the map as reproduced is such that one inch equals 400 feet, and 
from it we find that an E.-W. diameter, from the crest of the western ridge to 
the middle of the eastern hill, is about 550 feet. Similarly, a N.-S. diameter from 
the middle of the northern elevation to the central portion of the southern ridge 
is 550 feet. 
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We next chose a point in the central region of the crater floor such that a 
circle inscribed with this point as a center would pass through all the ridges and 
hills around the crater edge as centrally as possible; this point is marked by an + 
on the map. We found that the diameter of this circle was approximately 550 
feet, though it could be varied 5 feet either way and still fulfill the conditions 
mentioned. We submit that this figure is as close an approximation as can be 
made for the adopted definition of “diameter.” The apparent displacement of the 
geometrical center has quite possibly resulted from a difference in erosion; it 
seems quite plausible that a greater amount of material has gradually washed 
down into the crater from the steeper western rim than from other portions of 
the wall. 
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(One-fourth size of original drawing. Scale of reproduction, 1” = 400’.) 


The greatest depth of the crater below the surrounding rims is clearly estab- 
lished at about 14 feet, and with allowance for the fact that we obtained one 
measurement about a half foot lower than indicated in the bottom of the crater, 
and some about the same amount higher along the western ridge, the extreme 
figure could be placed at 15 feet. Considering only those portions of the rim that 
are still definitely existent (assuming that the open arcs are due to gradual de- 
struction of the rim by erosion), we conclude that 13 feet is a good figure to use 
as the present average height of the remaining well marked rims. Barringer, in 
1926, gave the maximum height as 18 feet; Sellards, at about the same time, 
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estimated 10; Nininger, just a few months ago, stated that the crater had a 
visible depth of about 13 feet. 

The elevation of the rim above the surrounding plain is definitely shown by 
the map to be about 8 feet at most, with 7 feet as a better average to adopt. 
This is a feature not at all apparent at first sight; in fact, from a distance, the 
elevated rim is so low that the scattered mesquite “trees” or bushes serve all but 
to conceal it, and there is an illusion that the rim rises hardly more than two or 
three feet above the plain—indeed, Barringer used these figures. Sellards had 
gauged it correctly at 5 to 7 feet. Incidentally, note that the rim is about as far 
above the plain as the central part of the crater floor is below it. 

Dr. L. J. Spencer, in his paper on “Meteorite Craters as Topographical Fea- 
tures on the Earth’s Surface,’* points out that the ratio of width to depth may 
give some indication of the relative age of craters, and he gets the highest ratio 
of any, 29.4, for the Odessa, Texas, crater, using Barringer’s figures. If 550 feet 
be taken as the width, and 13 feet as the depth, the ratio becomes even greater— 
42.3. At any rate, it may be safely said that the Odessa crater is very greatly 
eroded and therefore very old. It seems highly probable that the erosion and 
consequently the age exceed those of the well known Canyon Diablo, Arizona, 
crater. 

Any conclusion as to the direction of approach of the impacting meteorite 
seems premature. From the similarity of the meteoritic material and the general 
crater formation to those of the Arizona crater, Barringer pointed out the possi- 
bility that the two craters may have been formed contemporaneously, by the same 
shower or by companion meteorites. If correct, this would indicate an approach 
from a little west of north, the direction adopted for the Arizona crater. The 
contour map shows this hypothesis rather definitely untenable. As stated previ- 
ously, we doubt whether the N.E.-S.W. apparent elongation has any real signifi- 
cance, and therefore do not think that it indicates an approach from the N.E. 
Altogether, in considering the steepness and better marking of the western rim, it is 
certainly appealing to believe that the meteorite came roughly from the east. If 
it came from a little north of east, the contours just outside the crater are per- 
haps best explained, whereas if it came from a little south of east, the prominent 
western ridge is better justified. The problem is not capable of final solution now. 
It must always be remembered, too, that the striking meteorite may have come at 
a very high angle, if not practically vertically. 

The hatched sections indicate very approximately the outcropping rock strata. 
It is interesting to note that there seem to be two separate rims of rocks on the 
west, and (less markedly) on the south. The rocks at the northeast part of the 
crater are on an isolated ledge, and those at the eastern hill look more like a 
dislodged mass, originally thrown bodily out, than a dipping stratum forced up- 
ward, 

The directional arrow is true north, magnetic declination of 113° E. having 
been allowed for. The small arrow points towards the water tower in Odessa. 
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Secretary's Office: The Nininger Laboratory, 1955 Fairfax Street, Denver, 
Colorado. 

Editorial Office: The Department of Astronomy, The University of California 
at Los Angeles. 





Fireball Observed.—At 4:45 p.m. on Friday, December 14, 1934, a large fire- 
ball was seen in the northwestern sky by a number of the faculty and students of 
Berea College, Berea, Kentucky. It was half as bright as full moon, and was 
brilliantly displaying its yellow light for at least eight seconds. The path, from 
Capella to a Ursae Majoris, was a leisurely one, accompanied by no noise, accord- 
ing to all witnesses I interviewed. When it was ten or fifteen degrees above the 
horizon, it seemed to burn out. Since the daylight was still present at the time, it 
would seem that this example of the celestial fireworks is worth recording. 


Berea College, Berea, Kentucky. W. R. HuTcHERSON 





Zodiacal Light Notes 


By FRANKLIN W. SMITH 


The morning Zodiacal Light was observed on December 12 from 5:15 to 5:30 
E.S.T. The light cone could be traced westward approximately to 8 Virginis. 
(That is, to an elongation of about 85° from the sun.) Its northern edge passed 
through # Virginis and through points a degree or two north of ¢ and a similar 
distance south of §, respectively. The southern edge passed through x and 69 Vir- 
ginis and through a point perhaps 5° north of  Hydrae. The axis of the cone was 
therefore quite close to the ecliptic. Surface photometer observations were ob- 
tained at a point on the axis and at an elongation of 47° from the sun. At this 
point the brightness was about 1.5 times that of the background sky. The bound- 
aries of the light cone were again determined on December 15, but there had been 
no noticeable change in the interval. 

As the angle between the ecliptic and the horizon before dawn decreases with 
the advancing season, the morning Zodiacal Light will gradually become in- 
accessible to northern observers. The opposite conditions in the evening sky, how- 
ever, will bring the evening Light into a favorable situation. The Gegenschein 
is still in the region of the Milky Way and hence is invisible. 

407 Scott Avenue, Glenolden, Pennsylvania, Deceber 18, 1934. 





Variable Stars 





Monthly Report of the American Association of Variable Star 
Observers tor November, 1934 


We regret to announce the death of our Honorary member, Mr. A. N. Brown, 
for more than thirty years secretary of the Variable Star Section of the British 
Astronomical Association, Mr. Brown since his election as Honorary member of 
the A.A.V.S.O. had contributed regularly each month a short list of observations 
on special stars for our columns. It was through his influence that we were able 
to bring together in one monograph the observations of SS Cygni as made by 
members of both associations, 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 
Sept. 0 = J.D. 2427681; 
J.D.Bst.Obs. 


V Sci 
000339 
712[13.3 En 
2 Ck 
001032 
706 7.1 Ht 
711 7.0En 
711 7.5dK 


712 68Ht 
717 68dK 
f22 63 Tit 
724 6.5 Kd 
725 64dK 
727 6.5 Ht 
734. 6.5dK 
739 6.7 Kd 
747 «5.7 Pt 
750 6.9 Kd 
752 7254 
X AND 


001046 
687 13.4Ch 
712[12.5 Hk 
724[13.8 Pf 
726[12.5 Pb 
739[ 13.4 Ch 


T CrEp 
001620 
716 5.9Lt 
724 6.0Lt 
724 6.5Kd 
736 6.3Lt 
739 6.3Lt 
742 6.3 Lt 
746 6.2Kd 
748 6.4Lt 
749 65Kd 
a 6.7 Kd 
- AND 
soigae 
68§ 13.9 Hi 
687 13.7 Ch 
71G 12.7 Hi 
712 12.5 Hk 
712 12.5 Pb 
720 11.9 Ch 
720 12.3 Jo 
721 11.6 Hu 
723 12.1Hu 
722 11.6 3 
35 11.1 Wd 
36 11.8 Jo 
37 11.0 Md 
38 11.2 Jo 


39 11.0 Ch 
C 11.5 Hu 
1 11.1 Hf 
42 11.0 Jo 


Monthly sli of the 


J.D.Est.Obs. 


T AND 

001726 
747 11.2 Pt 
747 10.8B 
749 10.7 Md 
751 9.7 Jo 
753 10.2 Bs 


T Cas 
001755 
683 8.2 Ch 
693 7.9Ch 
713° 8.5 Ah 
718 84Ah 
718 8.4Sq 
719 85 Ah 
719 8.0 Jo 
720 8.4Ch 
$52 8.9 Hk 
724 86Hf 
724 90Wd 


725 8.6DI1 
726 80Hz 
727 79B 
729 8.5 Ah 
733 8.6Ah 
735 8.2 Pk 
735 8.5 DI 
736 9.2 Hk 
736 8.7 Ah 
736 8.4Jo 
73€ 8.7 My 
737, 8.6 Sq 
739 8.7 Ch 
740 88Ar 
740 88 Hk 
740 9.OHE 
741 85DI1 
741 8.7 My 
742 86Jo 
743 9.5Sx 
743 9.0 Wd 
743 8.8Sh 
746 88 My 
747 9.0 Pt 
747 9.3Ra 
747 88B 
750° 8.8 My 
751 8.6 To 
753 89M 
R ANp 
001838 
683 9.6 Ch 


693 10.6 Ch 
710 11.4Ch 
713 11.4 Ah 
718 11.7 Ah 
7:9 12.0 Sz 
720 11.8 Ch 


American 


Oct. 0 = J.D. 2427711; 


J.D.Est.Obs. 


R ANpb 
001838 
722 11.7 Hk 
722 11.7 Pb 
723 11.7 Pb 
723 11.7 Hk 
725 11.7 Cm 
728 11.9B 
728 11.8 W 
739 sch 
747 13.1B 
747 12.4 Pt 
758 133 o 
S Tu 
Mn 
706 9.7 Ht 
711 9.5En 
712 9.7 Ht 
720 10.2 dK 
723 10.1 Ht 


724 10.3 dK 
727 10.2 Ht 
735 10.2dK 
S Cer 
001909 
687 13.6 Ch 
710 13.6 Hi 
719[12.0 Ch 
739[11.7 Ch 
747{12.3 Pt 
rt Se 
002438a 
712 13.2 En 
T PHE 
002546 
706[ 13.0 Ht 
712[13.0 En 
722[13.0 Ht 
W Sci 
0028 33 
712 13.0 En 


U Cas 

004047a 
685 13.9 Hi 
687 13.8 Ch 
709 12.3 Hi 
714 11.4We 
716 11.2 Pt 
717 11.3 Ko 
717 11.7 Hu 
719 11.5 Hu 
19 11.0 Jo 
721 11.2 Hu 
721 11.4Gw 
721 11.4 Af 
fel 11.4Fr 
721 11.4 Pb 
722 11.1 Hf 
723 11.1 Hu 


J.D.Est.Obs. 


U Cas 
004047a 
724 11.0 Hu 
10.1 Pf 
25 10.4 Si 
725 10.7 Jo 
726 10.8 Hu 
726 10.3 Hz 
728 10.9 Wad 


729 10.3 B 
732 10.6 Hi 
732 10.5 Ar 
735 9.7 To 
736 99Wu 
736 10.0 Gw 
737 98S 
738 10.2 Hu 
740 9.5 Hu 
740 9.9 Gw 
740 9.7 Hf 
740 9.5 Hk 
742 9.5Jo 
743 9.6Sh 
743 9.3Sx 
744 9.1Lt 
747 89Sf 
747 86Pt 
Jar Gre 
747 87B 
750 9.7 Bs 
751 87Fn 
751 8.5 Hm 
751 8. 7 Hz 
751 8&8 Jo 
RW AND 
004132 
693 11.5 Ch 
715 i25Ci 
722 13.1 Ar 
722 13.0 Hz 
722 13.0 Pb 
736 13.3 My 
741 13.4 My 
742 13.4B 
751 13.8Je 
V AND 
004435 


693 13.6 Ch 
740 12.7B 
x Sci 
004435 
712[13.2 En 
RR ANnpD 
004533 
693 9.0 Ch 
719 11.7 Jo 
722 11.3 Hk 
799 11.2 Pb 


422 
11.2 Hk 


a5 
723 


Association 39 
NOVEMBER, 1934, 
Nov. 0 = J.D. 2427742. 
J.D.Est.Obs. J.D.Est.Ots. 
RR ANbD W Cas 
004533 004958 
723 11.2 Pb 712 10.7 Pb 
724.12.2Jo 713 10.9Gw 
735 11.5 Wd 713 10.9Fr 
748 126So 713 11.0 Pb 
RV Cas 713 11.0 Lf 
004746a 717 11.1 Ko 
687 10.0Ch 717 11.0 Af 
712 9.6Ar 717 11.1 Fr 
712 9.6Pb 718 11.1 Af 
713 96Pb 718 10.8Fr 
713 9.7 Afi 718 11.1 Pb 
713 96Ar 719 11.1 Af 
716 10.0Ar 719 11.1 Fr 
716 96Pf£ 719 10.5 ]o 
716 99Hk 719 11.0 Pb 
717 10.2Pb 720 11.1 Af 
717 10.2Af 720 11.2 Fr 
717 10.2 Ar 720 11.1 Pb 
718 10.1 Ar 721 10.9Gw 
719 98Jo 721 11.1 Af 
721 10.3 Pb 721 11.0 Fr 
721 10.3 Ar 721 11.0 Pb 
722 10.1 Af 722 11.3Gw 
722 10.2Ar 722 11.2 Af 
722 10.2Pb 722 11.2 Hk 
723 10.2Ar 722 11.1 Pb 
724 10.2Af 722 11.2Hf 
724 10.2Pf£ 723 11.1 Pb 
724 10.2Ar 724 11.3 Af 
725 10.3 Ar 724 11.1 Fr 
725 10.3 Af 724 11.2 Pb 
725 10.0Jo 725 11.3 Af 
728 10.0B 725 11.1 Fr 
734 10.8Ar 725 11.3 Pb 
734 10.8 Pb 725 11.0Jo 
736 99Jo 726 11.2 Pb 
736 10.8 Ar 727 11.2 Pb 
737 10.8Sf£ 727 10.7B 
738 10.8 Ar 728 11.1 Wd 
740 10.8 Ar 735 11.2 Jo 
742 10.0Jo 736 11.1 My 
747 11.0Pt 736 11.1Gw 
747 11.0Sf 736 11.1 Fr 
747 10.8B 736 11.3 Hk 
751 10.6Jo 740 11.1 Gw 
— Cas 740 11.3 Af 
004746b = 740 11.2 Fr 
716 11.0Pf£ 740 11.7 BL 
716 11.00Hk 740 11.3 Hk 
724.10.5Pf£ 741 11.0 My 
747 10.4Pt 742 11.4Jo 
W Cas 746 11.1 My 
004958 746 11.9 BL 
687 99Ch 747 11.0B 
712 10.7 Ar 747 11.8 Pt 
712 10.6Fr 747 11.2Ra 
712 10.7 Hk 748 11.7So 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING NovEMBER, 1934. 


J.D.Est.Obs. 


W Cas 
004958 
749 11.9 BL 
749 11.2 Bs 
750 11.1 My 
751 11.7 Jo 


U Tuc 
005475 
708 9.3 Ht 
712 89En 
712 9.2Ht 
723 8.6 Ht 
727 8.5Ht 
Z CEI 
OIOI02 


719 13.2 Ch 
738 11.6 Jo 
740 11.5 Hz 
744 10.6 Jo 
751 10.9 Pt 
752 10.0 Fm 
754 10.9 Hz 
U Sci 
010630 
712 13.6 En 
U ANnpb 
010940 
693 12.3 Ch 
712 11.6 Hk 
712 11.7 Pb 
720 11.4 Hu 
720 10.9 Jo 
721 11.0Hu 


726 9.8 Pb 
727 10.0 Jo 
729 9.7 8B 
731 10.0 An 
735 9.7 Jo 
736 9.3 An 
744 948 
745 9.6 Jo 
748 9.2So 
751 9.6 Jo 
751 96le 
UZ ANpD 
011041 


693 12.5 Ch 
724[13.9 Pf 
751[14.2 Ie 
S Psc 
011208 
8 12.5B 
36 11.6 Be 
10.7B 
5 10.3 Jo 
S Cas 
011272 


J.D.Est.Obs. 


S Cas 

011272 
740[14.3 Pf 
743 14.3 Ie 
749[13.5 Hz 
751[13.0 Pt 

U Ps 


012233a 
749 8.3 Kd 
750 8.3Kd 
752 «8.3Kd 
RZ PER 
012350 
9.8 lo 
10.2 Hk 
10.2 Pb 
5 10.3 Wa 
25 10.3 Wp 
7 94Jo 
31 9.6B 
3 O93B 
9.5 Jo 
9.5B 
9.0 Ch 
99B 
9.2 Jo 
9.7 Wp 


9.2B 


719 


mNINNNNNNNN 


736 
739 
740 
740 
741 
744 
751 


752 


10.3 Jo 
10.9 Ch 
10.3 Hf 
10.7 Hz 
11.3 Cl 

10.5 Jo 
11.0 Pt 
11.4 Hz 
RU Anp 
013238 

11.4Ar 
11.5 Hk 
11.3 Pb 
11.1 An 
11.3 Ch 
11.3 Hk 


SND bo DQ 


NSININNN SI 
NO 


DD OQ = et ee 


J.D.Est.Obs. 
RU Anpb 
013238 

722 11.4 Pb 

728 11.2B 

731 11.0 An 

744 10.9B 

751 11.0 Pt 

753 11.8 Bs 
Y AND 


10.3 Sq 
38 10.0 My 
10.0 Ch 
10.2 Cy 
10.7 Hk 
10.5 BL 
10.1 Ry 
10.6 Hf 
10.1 My 
9.9Mc 
10.6 Wd 
10.7 Wd 
10.6 Hf 
10.4 Jo 
10.5 B 
10.1 My 
10.9 BL 
11.0 BL 
10.3 My 
10.7 Pt 
10.3 My 
11.0 Ba 
XX PEr 
015654 
8.3 Lt 


744 
744 
746 
746 
749 
750 


—_ 


5 
se 
5: 


SINUS 
ww Ww 


712 


J.D.Est.Obs. 
XX PER 
015654 
8.3 Lt 
8.4 Lt 
8.4 Lt 
8.2 Ch 
8.3 Lt 
S ArI 
015912 
11.3 Af 
11.3 Fr 
X ARI 
021024 
9.1 Ch 
10.4 Ar 
10.4 Hk 
10.4 Pb 
10.9 Pb 
11.0 Ar 
10.2 Ah 
10.9 Af 
10.9 Fr 
11.0 Af 
10.9 Fr 
10.9 Pb 
10.6 Ah 
10.5 Ah 
10.8 Jo 
11.0 Fr 
11.0 Af 
10.8 Pb 
10.8 Pb 
10.9 Af 
10.8 Fr 
10.8 Fr 
10.9 Pb 
10.9 Hu 
10.9 Pb 
10.7 Hf 
10.8 Fr 
11.4 Pb 
26 11.7 Pb 
27 10.6 Ch 
10.9 Ah 
12.6 Pb 
12.0 Af 
12.0 Fr 
12.0 Wd 
12.2 Pt 
12.6 Hz 
W AnpD 
021143a 
70% 
8.2 Ar 
8.4 Hk 
8.2 Pb 
8.4 Ah 
8.5 Ah 
8.6 Ah 


716 


Oo 


PRR DW DW NIST W Go GW bo Do bo 


—_ 


NNINN NSN NN NN NNN 


— he 
oko) 


79? 


W by ly bo 


NSENNNNNN 
io 2) 


pee eh ae bee ee eed 


© 


J.D.Est.Obs. 


W Anpd 
021143a 
724+ &5 HE 
719 8.3 Jo 
727 84Jo 
727, 88Ch 
729 8.7 Ah 
736 8.7 Ah 
736 8&7 Jo 
740 8&8 HE 
743° 9.1Sh 
744 9.3 Wd 
744 9.3 HE 
744 9.0 Jo 
750 8.5B 
751 88Jo 
751 9.1 Pt 
T Per 
021258 
7i2 92in 
715 9.3Lu 
716 $7 Cl 
718 9.2Lu 
719 8&7 Jo 
720 9.3 Lu 
721 9.3 Af 
722 8.9Sq 
722 9.1 Hf 
ize OSTA 
723 9.0Lu 
724 9.0Wd 
727 9.0Lu 
727 88DI 
727 86Jo 
727 9.2Kg 
730 9.1Lu 
731 84Cm 
731 9.0DI1 
736 8.9 Si 
737 8.8 Si 
737 8.9Sq 
738 8.6Jo 
740 9.3Kg 
740 9.0Lu 
740 9.0DI1 
740 9.0 Hf 
743 9.2 Lt 
743 8.9Ra 
744 8.6 Jo 
744. 9.1Sx 
748 8.9 Wd 
748 9.0 Cm 
748 9.2 Kg 
751 89DI 
751 8&5Jo 
751 8.6 Pt 
Z CEP 
012181 


683 11.4Ch 
751[12.5 Pt 


J.D.Est.Obs. 


o CET 
21403 

685 8.6 Fn 
693 9.1Ch 
713° 9.0 Ah 
715 89 Rb 
718 86Rb 
718 88Ah 
719 87 Ah 
719 84Jo 

719 9.0 Rb 
720 83Lu 
721 86Ah 
721 8.6Si 

722 86Fn 
723 8.7 Be 
723 8.7 Hv 
724 8&7 Hf 
724 86Bc 
724 85 Hv 
725 8.7 Be 
725 8.5 Hv 
725 8.2Cy 
726 8.6Ch 
726 8.0Jo 

727 8.1Lu 
727 84DI1 

729 8.5Ch 
729 8.0Ah 
730 8.0 Lu 
731 8.0 DI 

732 8.0Hv 
732 8.0 Bc 
tao 74 Mv 
735 14 Be 
734 7.6 Hv 
734 7.6 Be 
735 7.9 Dl 

736 7.5 Hv 
736 7.5 Be 
736 7.7 Ah 
7% 77581 

737° 7.6 Si 

737: 7.8Cy 
738 7.8Ch 
738 7.7 Jo 

739 7.9 Di 

740 7.3 Hv 
740 7.3 Be 
740 7.8 Cy 
740 8.0BL 
741 7.7 Di 

741 7.7 Hf 
741 7.1 Rb 
741 76Lu 
742 7.2 Cy 
742 7.3 Sf 

743 7.2 HE 
743 7.0 Ra 
743 7.4 We 





[oh 


of Variable Star Observers 


41 





J.D 


743 
744 
744 
744 


VW bo bo bQ 
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Www > 
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WWWwwt 
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738 
738 
739 
740 
740 
740 
740 


J.D.Est.Obs. 


R Hor 
025050 
7.2dK 
T Hor 
025751 
708[12.7 Ht 
712 13.0 En 


=22 
4009 


- PER 
025938 
750 3.7 Lt 
U Ari 
030514 
713 11.0 Dh 
738 12.6 My 
740 12.4 Ch 
741 12.8 My 
746 12.9 My 
746 13.1 Wa 
750 13.0 My 
753 13.1 My 
X Cer 
031401 
714 9.7 Jo 
717 9.0 Hu 
719 9.5 Hu 
719 9.4Jo 
720 9.4Hu 
721 94Hu 
723 9.1Hu 
723 9.2 Be 
723 9.2 Hv 
724 9.5 Hu 
724 9.0 Bc 
724. 9.0 Hv 
725 9.1 Bc 
725 91Hv 
726 9.3Jo 
732 9.0Bc 
732 9.0 Hv 
733 9.2 Hu 
733 8.9 Hv 
736 8.8 Hv 
736 9.0Hu 
736 8&8 Be 
738 88Hu 
738 9.0 My 
740 8.7Hu 
740 8.5Ch 
740 8.8 Be 
740 &88Hv 
741 88 My 
742 9.0Sf 
743 8.6Ra 
744. 88Sx 
744. 9.3Jo 
74 88 My 
747 88Hz 
750 8.6 My 


VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBER, 1934. 
Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Esit.Obs. 
o CET S Per U Cer T Ari W PER 
021403 021558 022813 024217 024356 

71Sh 740 95Lu 738 128Ch 722 106Pb 723 10.1 Pb 
7.8D1 741 93Kg 751 126Pt 723 10.5 Hu 724 9.5Bec 
7.2Cy 741 93Lr RR Cep 724 105Hu 724 10.6Hu 
7.5Jo 741 89My (22980 724101 Fr 724 95Hv 
7.2Sx 743 89Ra_ 683[11.4Ch 725 103Pb 724 10.1 Af 
74BL 743 9.5Sh 751f12.5 Pt 725 106Hf 724 10.3 Fr 
7.3D1 744 9.3Sx X TRI 726 10.1 Pb 725 96Be 
7.00Wd 744 9.2Jo 023133 726 10.2Hz 725 96Hv 
70BL 746 93BL 686 9.6Ch 727 98Jo 725 9.7 Wa 
6.8Kd 746 9.1 My 713 109Ah 731 96Ko 725 9.6 Wp 
6.5Kd 747 93Kg 717 114Hu 736 96Hu 727 9.5 Jo 
69DI 748 9.2Cm 717 11.3Dh 738 96Hu 728 10.0 Wd 
66Jo 748 93Kg 717 11.3Fr 738 9.5 Jo 728 10.4 Ry 
5.9Pt 748 91Wd 717 113Hk 740 9.7Hz 732 9.4Be 
6.2Kd 749 96BL 717 11.3Pb 740 9.7Pb 732 9.5 H\ 
68D1 750 9.0B 718 114Dh 740 96Hu 733 9.3 Hv 
6.6S£ 750 90My 718 11.4Ar 740 96Ch 733 93Be 
S PER 751 9.3D1 718 11.4Pb 740103 Af 736 98Be 
021558 751 9.5 Pt 718 11.0Ah 740103Fr 736 9.8 Hv 
96Lu 753 89 My 719 11.2Ah 741 99HE 736 9.6Jo 
96Cy 753 94Kg 719 114Hu 744 9.5Jo 737 99Cy 
9.7 Lu R Cer 72011.3Hu 744 98Sx 738 96Jo 
9.2 Cm 022000 720 11.3Hk 747 9.5 Hz 738 10.0 My 
95Lu 686 82Ch 720113Pb 751 9.1Jo 738 106Hu 
88Pk 710 9.0Ch 721 11.2Hu W Per 740 10.6 Hu 
94Sz 717 95Af 723 11.5 Hu 024356 740 10.2 Ch 
91Jo 717 95Ar 724 11.22Hu 710 10.2Ch 740 10.0Bc 
97Lu 717 96Fr 724114Hf 712 10.2Pb 740 10.0Hv 
94Hk 717 96Hk 727 11.6Ch 713 10.0Dh 740 10.2 Af 
9.3Pb 717 9.6Pb 738 109Hu 713 10.0Af 740 10.3 Fr 
96Cy 719 88Jo 740 11.22Hu 713 10.0Fr 740 10.4Hk 
93Gw 721 9.6Hu 742 11.8 Sf 713 10.0Pb 740 10.1 Ry 
92Ar 722 96Fn 744 11.5B 714 10.0 Ry 741 9.7 Hf 
93Fr 738 10.7Ch 747 114Ra 716 10.0Dh 741 10.0 My 
94Hf 738 10.6 My 748 11.5 Wd 716 10.0Ar 742 98B 
9.0Sq 740 10.6Cy 751 11.22 Pt 716 10.2Hk 742 10.4 Mc 
8.9 Wd 741 10.8 My T Ari 717 106Hu 743 99Ra 
96Lu 746 11.3 My 024217 717 104Af 744 95Jo 
9.3D1 747 11.2Ra 712105 Af 717 10.3Fr 744 10.0Sx 
88Jo 749 109Kd 712 106Fr 718 103 Af 745 10.3 Mc 
94Kg 750 11.7 My 712 109Pb 718 10.3Fr 746 10.1 Wp 
96Lu 753 11.8My 713 10.7 Pb 718 10.3Pb 746 10.0 My 
92Cm 754 11.7Hz 717 105Hu 719 106Hu 748 99B 
9.3 DI RR Per 717 105Af 719 103Af 748 10.4Mc 
94Lu 022150 §=717 10.5 Fr 719 101Fr 750 10.1 My 
89Pk 739 12.5Ch 718 10.5Pb 719 10.4Pb 751 10.2Pt 
93D1 740 128Hk 718 10.5Ar 719 96Jo 751 9.3Jo 
92Si 742 12.7Wa 719 11.0Hu 720103 Af 753 10.1 My 
93Si 742 125Wp 719 108 Af 720 10.3 Fr R Hor 
9.2Sq 749 12.3Hz 719 109Fr 720 10.3 Pb 025050 
9.4Cy 750 11.7Fm 719 10.0Jo 720101 Ry 706 62Ht 
90Jo 751 11.8Pt 721 108Fr 721 10.3Gw 712 68Ht 
9.3 My RS Cer 721 10.7Pb 721 10.0Tr 712 68En 
9.4 D1 022200 721 10.8Hu 721 10.3Af 712 64dK 
94D1 717 81Fr 721 10.3Fr 717 68dK 
95BL 717 83 Hk 721 10.3 Pb 723 7.6Ht 
94H 717 8.1Pb 722 10.3 Pb 724 7.1dK 
95Kg 722 83Fn 722 9.7 HE 727 7.1Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING NOVEMBER, 1934. 


J.D.Bst.Obs. 


X CET 
031401 
751 90Jo 
751 9.1 Pt 
753 8.6 My 
Y Perr 
032043 
712 10.4 Sq 
713 10.0 Ah 
717 10.3 Hu 
718 10.4 Ah 
719 10.4 Ah 
719 10.0 Jo 
719 10.3 Hu 
719 9.7 Pk 
720 10.1 Hk 
722 9.7 Sq 
724 9.7 Be 
724 9.7 Hv 
724 10.1 Hf 
725 9.6 Bc 
725 95Hv 
725 10.0 Pb 
727 9.7 Jo 
728 9.7 Wd 
729 10.3 Ah 
732 9.3Be 
732 9.3 Hv 
733 9.0 Be 
733 9.0 Hv 
736 9.6 Pk 
736 9.3 Be 
736 9.3 Hv 
738 98 Jo 
740 9.8Hu 
740 9.4Ch 
740 9.4Be 
740 9.3 Hv 
740 9.6 BL 
740 9.7 Hk 
741 96Hf 
742 9.7 Mc 
743 9.6 Sh 
744 9.4Jo 
744 9.5Sx 
745 96Mc 
746 94BL 
748 9.4Mce 
748 9.0 Wh 
749 94BL 
751 9.5 Pt 
751 9.5Ra 
751 94Jo 
R Perr 
032335 
fiz. 9.2) 
719 9.5 Jo 
720 9.8 Pb 
724 9.6( zh 
724 9.7 Hf 


J.D. 


INTSISIS 
W bo bo bo 
om OnNTNI 


~ 
u 
x 


Est.Obs. 
R Per 
032335 
9.6 Jo 
9.3 Kn 
9.5 Wd 
10.4 Jo 
10.2 My 
10.3 Hk 
10.3 Ch 
10.6 Hf 
10.4 My 
10.6 B 
10.9 Ra 
10.7 Jo 
11.0 My 
11.2 My 
iL: 3 Jo 
11.1 Te 


712 12.0 Ar 
716 12.0 Ar 
716 11.9 Ar 
716 12.1 Hk 
718 12.0 Pb 
718 12.0 Ar 
721 12.3 Ar 
721 12.3 Pb 
yee U2) Ae 
723 12.0 Ar 
724 12.1 Ar 
724 12.3 Tr 
725 12.1 Ar 
725 12.0 Pb 
736 12.0 Ar 
738 12.1 Ar 
740 13.0 Ar 
740 13.0 Ch 
751 13.2 Pt 
U Cam 
033362 
719 7.5Jo 
725 8.2Cy 
727 7.2Jo 
736 7.3 Jo 
739 8.1Cy 
741 82Cy 
741 84H 
743° «8.7 Hf 
743° 8.7 Sh 
745 7.3 Jo 
fn FS Jo 
X PER 
034930 
722 64Lt 
742 6.6™Mc 
743 6.3Lt 


J.D.Bst.Obs. 
X PER 
034930 
6.2 Me 
6.0 Mc 
6.3 Lt 
T Er 
035124 
8.3 Jo 
8.1 Lt 
8.4 Jo 
R Tau 
042209 
14.1 Ar 
14.1 Ar 
12.2 Pb 
14.1 Ar 
13.9 Ar 
13.3 Ar 
12.6 Wp 
12.7 Bs 
“W Tau 
042215 
2 10.5 Af 
2 10.2 Ar 
2 10.2 Fr 
2 10.4 Hk 
2 10.3 Pb 
3 10.2 Dh 
3 10.2 Ar 
3 10.3 Pb 
7 10.0Hu 
7 
7 
7 
7 
7 
8 


745 
748 
750 


719 
722 


726 


ON bb 


Ko w 


NNN SO NSO SY 
mY dO thee 


Lo) 


10.5 Dh 
10.5 Af 
10.5 Ar 
10.6 Fr 
10.2 Pb 
10.5 Pb 
10.5 Dh 
10.5 Ar 
10.4 Hu 
10.5 Af 
10.6 Fr 
10.6 Lf 
10.5 Pb 
10.6 Jo 

10.3 Hu 
10.3 Pb 
10.6 Hu 
10.6 Fr 
10.5 Pb 
10.2 Ar 
722 10.4Hk 
10.3 Pb 
3 10.7 Hu 
3 10.2 Pb 
4+ 10.7 Eg 
410.5 Hu 
4+ 10.7 M1 
4 

4 


mINNNNNN NNN NNN 


~ 
_ 


VIVID DY bo 


10.3 Af 
10.2 Fr 


J.D.Est.Obs. 


W Tau 
042215 
10.5 Hf 
10.4 Jo 
10.5 Pb 
10.2 Pb 
10.1 Pb 
10.0 Ba 
10.6 An 
10.2 Hu 
10.2 Pb 
10.2 Hu 
10.0 Pb 
10.3 Hu 
10.2 Hu 
10.4 My 
10.6 Cy 
10.6 Ba 
10.6 Hu 
10.2 Af 
10.2 Ar 
10.0 Fr 
10.3 Jo 
10.2 My 
10.4 Jo 
10.8 Hf 
9.9 My 
10.1 My 
1 9.9 Pt 
2 10.2 Bs 
53 10.1 Ba 
3 10.1 My 
S Tau 
342309 
10.5 Ar 
10.5 Pb 
10.9 Ar 
10.8 Af 
10.5 Pb 
10.5 Hk 
11.0 Ar 
11.3 An 
11.6 Ar 
T Cam 
043065 
8.1 Jo 
7.8 Jo 
8.3 Gh 
8.2 Hf 
8.2 Dl 
726 8.1 Hz 
8.3 DI 
7.8 Jo 
8.2 Di 
8.2 Hf 
8.3 Wd 
736 83 DI 
7.7 Jo 
739 8.4DI1 
8.3 BL 
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J.D.Est.Obs. 


T Cam 

043065 
8.1 Hm 
8.4 Hz 
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743 
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748 
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13.7 Ar 
[12.0 Rb 
R Ret 
043263 
708 11.7 Ht 
712 11.4Ht 
723 10.9 Ht 
727 10.4 Ht 
X CAM 
043274 
8.3 Jo 
9.3 Kn 
9.6 Hf 
9.8 Hz 
9.4 Jo 
10.3 Hf 
10.6 Jo 
11.2 My 


719 
722 

724 
726 
727 
734 
736 
738 
740 
741 
745 
746 
748 
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So 
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—=./ 
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OSNN 
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t P 
un wn un Ui 
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ON tn tne 
4 nv 
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_ 
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R Car 


J.D.Est.Obs. 


R Pic 
044349 
711 7.9Ht 
723 78Ht 
V Tau 
044617 
712 13.9 Ar 
717 13.6 Ar 
720 13.9 Hk 
720 13.9 Pb 
723 14.7 Hk 
723 14.6 Ar 
751 13.2 Ie 
AB Aur 
044930 
f2ze {01k 
743 6.9Lt 
750 7.0Lt 
R Ort 
045307 


716 12.3 Ar 
716 12.4Hk 
731 12.0An 
R Lep 
045514 
7.1Ch 
7 


701 
717 
718 
719 
724 
725 
726 
731 
731 
731 
736 
743 
744 
751 


OMNIS 
Pied 
SCO AO 
o7%mo ~ &O 


ef eg eg alte 
NNO AST A 
ERS Bg 


NNNNAANNOANUY 
a PePiieg. nat pad - 
rn) 
A 
%) 


050003 
716 14.3 Ar 
723 14.2 Ar 

S Pic 

0508 48 
711 96Ht 
723 10.0 Ht 
R Avr 
050953 
10.7 Ch 
11.7 Dh 


701 
716 
716 
716 
717 
732 
740 
744 
744 
749 
751 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING NovEMBER, 1934, 
J.D.Est.Obs. J.D.Est.Obs. 


J.D.Est.Obs. 
zt Pe 


051247 


051316 
712 14.5 Ar 
716 14.1 Ar 


051533 
709 7.3dK 
711 7.4Ht 
716 7.5dK 
722 7.8dK 
730 7.8dK 

S Aur 

052034 
701 9.3Ch 
717 9.0Hu 
719 95Hu 
719 8&8 Pk 
720 9.5 Hu 
721 9.3Hu 
723 9.2 Hu 
724 98HE 
724 86Jo 
726 8.9 Sq 
727 9.1Ba 
730 9.1 Ba 
730 9.3 Rb 
734 9.2Hf 
734 9.1Wd 
738 9.2 Hu 
738 9.1 My 
740 9.0Sq 
740 9.2 Hu 
740 98BL 
741 8.6 Pk 
741 9.2 Rb 
741 96Hf 
741 9.0 My 
742 9.7 Mc 
743 9.2 DI 
743 9.1 Ra 
744 9.3 Wd 
744 9.0 lo 
745 9.4Mc 
746 O9SBL 
746 9.3 My 
749 95 BL 
750 9.3 My 
751 8&8Jo 
751 83 Pt 
9.5 DI 
9.3 My 


W Avr 
052036 
748 13.2 Wd 
S Or! 
052404 
712 87 Hk 
719 8.6Jo 
723 9.1 Hk 
723 9.1 Pb 
fzo 65 Hf 
726 85Jo 
731 8.6<An 
736 8.6Jo 
738 8.7 Hu 
740 8&7 Hu 
744 9.1 HE 
744 8.5 Jo 
747 8.5Lt 
T Ort 
053005a 
712 9.9 Hk 
712 96 Ar 
712 9.9 Pb 
712 9.6 Pb 
713 9.8 Pb 


716 9.7 Pb 
716 99 Ar 
716 9.9 Hk 
717 10.0 Hu 
717 10.1 Ko 
717. 9.7 Dh 
717 9.9 Hk 
717 96 Af 
717 9.6 Ar 
717 9.7 Fr 
717 9.9 Pb 
717 10.2 An 
718 9.8 Pb 
719 10.3 Hu 
719 10.2 Jo 
720 10.2 Hu 
720 10.3 Hk 
720 98 Af 
720 9.8Fr 
720 10.3 Pb 
721 10.2 Hu 
721 10.2Gw 
721 10.1 Ar 
721 10.3 Pb 
722 10.3 Gw 
722 10.3 Hk 
722 10.2 Ar 
722 10.3 Pb 
722 10.2 An 
723 10.2 Hu 
723 10.2 Hk 
723 98Ar 
723 10.0 Pb 
723 10.1 Cy 
724 10.1 Hu 


T Ort 
053005a 
724 10.1 Hk 
724 9.9 Af 
724 10.0 Ar 
4 99Fr 
5 9.8 Pb 
5 10.3 Cy 
5 10.4Hf 
6 10.7 Jo 
7 10.4Cy 
7 10.4Wd 
7 10.4Sh 
1 10.1 Ko 
1 10.3 An 
2 10.0Hu 
2 10.0 Ar 
2 10.0 Pb 
6 99 Ar 
8 98 Hu 
738 10.0 Dh 
738 10.0 Ar 
739 10.2 Cy 
740 98 Hu 
740 10.0 Hk 
740 98Ar 
740 10.0 Af 
740 9.9 Fr 
741 10.0 Cy 
741 10.2 My 
743 10.0 Ra 
744 99Wd 
744 10.0 Cy 
744 10.0 Hf 
746 10.1 My 
745 9.9 Pt 
747 (9.9 Pt 
748 10.4Wd 
749 10.4 Pt 
749 10.4Bs 
750 10.0 My 
AN Onr1 
053005t 
11.6 Ar 
11.5 Hk 
11.6 Pb 
11.9 Ar 
11.5 Pb 
12.0 Hk 
11.7 Ar 
11.6 Af 
11.6 Fr 
11.6 Hu 


NSININN NN NN NNN NNNN 
eee gen ae een ener eee a ee 
CO MSINININIENI NEN DD DD BV bv DO 


— 
=) 


1 
1 
720 1 
1 


720 


J.D.Est.Obs. 
AN Or! 
053005t 

720 11.8 Fr 

720 11.9 Hk 

720 11.9 Pb 

721 11.4 Pb 


721 11.2 Ar 
721 11.5 Hu 
722 11.7 Ar 
722 12.1 Gw 
722 11.8 Hk 
722 11.8 Pb 
723 11.6 Pb 
723 11.6 Hu 
723 11.6 Hk 
723 11.4Ar 
724 12.0 Ar 
724 11.9 Fr 
724 11.7 Hu 
725 11.9 Pb 
732 11.2 Ar 
732 11.5 Hu 
732 11.3 Pb 
732 11.5 Ar 
736 11.3 Ar 
: 1Ar 


743 11.5 Ra 
748 11.7 Wd 
S CAM 
053068 
719 9.0 Jo 
724 89Jo 
724 98Hf 
727 9.0Jo 
727 9.3 Kn 
736 9.0 Jo 
738 9.6 My 
741 96 My 
745 9.4Jo. 
746 9.8 BL 
746 9.5 My 
749 9.7 BL 
750 9.5 My 
751 10.0 Pt 
753 9.5 My 
RR Tau 


R 
)53326 


>A >> ayy 
ws 


SYN NINN SY 


tn bo gs Ub bo & 
aan 


J.D.Est.Obs. 
RR Tau 
053326 
721 11.5 Pb 
722 11.0 An 
723 11.4Ar 
724 11.5 Ar 
724 11.4Fr 
727 11.0 Ry 
728 11.2 Ry 
31 11.1 Ko 
31 11.0 An 
5 11.0Cy 
38 11.0 Ar 
740 12.3 Ar 
740 11.4 Ry 
741 11.9 Rb 
741 11.8 Cy 
744 12.4Gy 
749 11.3 Wa 
749 11.2 Wp 
U Aur 
053531 
751 11.8 Pt 
SU Tau 
054319 
688 11.6 Ch 
11.2 Ch 
10.1 Hk 
10.0 Ar 
10.2 Pb 
10.3 Ko 
10.2 Dh 
10.1 Ar 
10.2 Af 
10.2 Ar 
10.2 Pb 
10.1 Ar 
9.9 An 
10.0 Ar 
10.0 Pb 
10.0 Hk 
10.1 Ar 
10.2 Fr 
10.1 Cy 
10.3 Hf 
10.2 Cy 
10.4 Hf 
10.4 Hf 
10.3 Hf 
99 Ko 
9.7 An 
10.2 Hf 
9.9 Hu 
9.9 Ar 
10.0 Hf 
9.8 Wd 
9.7 Gy 
9.9 Ar 
739 9.8Cy 
740 99 Ar 


~ 
— 


NDR RNS by be bo 


bo DO DO BDO LO LO ee 


dt Ww Ww 


NSININNNNNNN NNN NS SSS SSS 


RINNE 
NN og 


#2) 


NININININNNNN™N 
tr bn Ge We G2 2 ED WNW 0 


w 


INNIS 
wr Wr GW 6 
oe ee Oe NE Ol 


~ 
HD 
oe) 


J.D.Est.Obs. 
SU Tau 
054319 
741 9.9Cy 
744 10.0 Gy 
744 10.2 Hf 
744 10.3 Pt 
744 10.1 Wd 
746 10.1 Pt 
747 10.3 Pt 
748 10.0 Wd 
749 10.5 Pt 
S Co. 
054331 
711[13.1 Ht 


Tau 


bh 


rune 
&WwhN 


NNINNN 


| 
RS Tau 
054615b 
9.2 Hk 
9.0 Ar 
9.1 Pb 
8.8 Ar 
9.0 Ar 
9.3 Gy 
RU Tau 
054615c 
10.2 Hk 
10.4 Ar 
10.4 Pb 
10.4 Ar 
10.8 An 
10.6 Ar 
11.0 Gy 
R Cour 
054620 
711[13.0 Ht 
a Or! 
054907 
22 09Lt 
36 0.7 Si 
47 0.9Lt 
U Ort 
054920a 
688 11.6 Ch 
701 11.4Ch 
712 10.4 Hk 
716 10.5 Hk 
718 10.4 Ah 
718 10.0 Lu 
719 10.3 Hu 
719 10.4 Ah 
721 98Hu 
721 9.2Si 
722 10.6 An 


_ 


be et et ee 
& WNIT bv bo 


NNNNNS 


nn ee 


NSNINNN NSU 
WhoN DBD bo bo 


= 


7 
7 
7 
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VARIABLE STAR OBSERVATIONS RECEIVED DurR 


J.D.Est.Obs. 
U Or! 
054920a 
23 10.3 Hk 
3 10.3 Pb 

4 96Kp 

4 10.3 Jo 

5 10.2 Ht 

6 9.6Kd 
3 96Hu 

34 9.3 Hi 
4 9.1Wd 

9.4Hu 

8.5 Hu 

8.8 Ra 

8.9 DI 

8.9 Wd 

8.7 Mc 

8.9 Ht 

9.0 Gy 

9.0 Kd 

8.7 Cm 

8.8 DI 

8.5 Kg 

8.8 Wd 

8.4 Kd 

8.5 Kd 

750 8.1 Bs 
8.5 Dl 
8.3 Dl 
8.0 Kd 
TW Or 

054920b 

723 10.5 Pb 

V Cam 
054974 

727 10.8 Jo 

736 11.0 Jo 

736 11.0 Hv 

736 


740 


055353 

10.2 Jo 
10.4 Pt 
10.0 Cy 
10.0 Jo 
727 10.0 Jo 
9.7 Jo 
10.6 Cy 
2 10.5 Mc 
10.7 Mc 
9.7 Jo 
10.0 Pt 
10.6 Cy 
9.7 Gy 
10.6 Mc 
9.9 Jo 
3 10.8 Mc 


719 


J.D.Est.Obs. 


Z AvuR 
055353 
751 10.1 Pt 
R Oct 
055686 
708 11.2 Ht 
712 11.0 Ht 
715 10.5 En 
723 10.7 Ht 
727 10.9 Ht 
X AUR 
060450 
10.1 Ch 
9.8 Ch 
9.2 Sz 
9.2 Ch 
724 9.1 Hf 
32 9.3 Pb 
10.0 Sq 
9.7 Kn 
10.1 Hf 
9.5 Jo 
10.2 Wa 
10.3 Wa 
10.3 Ra 
oe Pt 
“TV GEM 
060521 
6.5 Lt 
” GEM 
060822 
743 3.4L t 
750 3.4Lt 
UU Aur 


062938 


O&8S 
701 
719 


750 


3 
4 
3 


063159 
724 10.8 Jo 
745 11.7 Jo 
749 11.3 Wa 
749 11.2 Wp 

R Mon 

063308 


063558 
715 10.9 Ry 


J.D.Est.Obs. 


720 


064030 
721 9.8 Hu 
Jzs 10.2 Hit 
726 11.5 Jo 
748 11 
749 1 


065111 
722 10.1 An 
72 > 10.5 Pb 
72 3 10.7 Ar 
42 $33 10.7 Hk 
725 10.4 Hf 


744 9O4HE 
X Mon 
065208 

725 84H 

731 7.8Si 

731 7.6 By 

736 7.8Si 

744 74HfE 
R Lyn 
065355 

713 9.1 Ah 

718 89 Ah 

719 89 Ah 

721 88 Ah 

725 8.5 Hf 

729 8.4Ah 

736 8.0 Ah 

744 8.0 Hf 

745 78Jo 

751 8.2 Ra 
RS GeM 
065530 

723 12.1 Hk 

723 12.0 Pb 
V CMr1 
070109 

701 9.2Ch 

gt Ge & gE. 

fee F914 

722 7.2 An 

725 7.9HE 

731 7.2 An 

743, 8.1Lt 


J.D.Est.Obs. 
V CMr 
070109 
8.3 Hf 
8.5 Pt 
R Gem 
070122a 
723 11.8 Hk 
723 11.7 Pb 
743 10.0 Ra 


744 
749 


S VoL 


073508 
744 10.9 Cy 
744 10.7 Jo 


744 96HE 746 10.6 Jo 
744 95Jo 749 10.9 Pt 
746 9.3 Jo S Gem 
748 9.8Wd 073723 
749 98Pt 719 12.0 Ch 
749 9.3 Hz 719 11.8 Jo 
Z GEM 722 11.5 Jo 
070122b =723 116 Hk 
723[11.6 Pb 723 11.7 Pb 
749 12.7 Hz o44 10.1 Hf 
748 12.5 Wd 746 9.7 Jo 
TW Gem 749 9.8 Pt 
070122c W Pup 
713 8.2Lt 074241 
722 82Lt 711 86Ht 
723 84Hk 722 78dK 
723 88Pb 730 7.6dK 
743 8.7 Ra T Gem 
743 &.2Lt 074323 
744 86Hf 688 11.5Ch 
748 8.5 Wd 719 10.6 Ch 
749 82Hz 719 9.4]Jo 
R CM1 725 9.1 HE 
070310 726 9.5 Jo 
701 10.8Ch 744 84Hf 
722 10.6 An 746 9.5 Jo 
733 a. = 749 9.5 Pt 
23 MSP R Cnc 
96 10.9 Ah 081112 
74410.5Hf 688 9.0Ch 
744 10.0Jo 701 96Ch 
746 99Jo 719 10.0Jo 
749 92Pt 720 9.8Pb 
R Vot 721 9.9 Hk 
070772 723 10.0 Hk 
711 12.3 Ht 723 10.0 Pb 
723 12.4Ht 724 10.4Jo 
V Gem’ 731 10.1Ch 
071713 749 10.3 Pt 
746 10.3 Jo V Cnc 
749 10.2 Pt 081617 
S CMI 719 8.4 Ah 
072708 721 83Hu 
688 9.7 Ch 722 8.4 Ch 
701 10.4Ch 734 8.7 Ch 
749 11.8 Pt 736 86Ah 
T CMr 744 87Hf 
072811 746 8.2Jo 
749 11.0Pt 749 83Pt 


ING NOVEMBER, 1934. 


J.D.Est.Obs. J.D.Est.Obs. 


RT Hya 
082405 
7.5 Pt 
R CHA 
082476 
707 11.2 Bl 
708 11.5 Ht 
712 12.0 Ht 
723 12.0 Ht 
X UMa 
083350 
9.4Hf 
9.5 Pt 
S Hya 
084803 
722[11.5 Ch 
749 10.9 Pt 
T Hya 
085008 
21 89 Hu 
22 9.0Ch 
734 85Ch 
749 84Pt 


749 


744 
749 


/ 
/ 


T Cnc 
085120 
719 8.5 Jo 
722 81Ch 
727 8. 5 Jo 
746 8&7 Jo 
749 8.9Pt 
V UMa 
090151 


719 10.6 Jo 
745 10.3 Mc 
W CNc 
090425 
q2ze S614 
749 88 Pt 
RW Car 
091868 
681 12.2 Bl 
707 10.3 BI 
711 9.9 Ht 
Y VEL 
002551 
681[11.3 Bl 
R Car 
092062 
7.0 Bl 
7.5dK 
7.3 Ht 
7.0dK 
6.8 dK 
6.9 dK 
X Hya 
093014 
722[11.0 Ch 
749 12.8 Pt 


707 
709 
711 
716 
722 


730 
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VARIABLE STAR OBSERVATIONS REcEIVED DurING Novemser, 1934, 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


Y Dra S Car R UMA Z UMA T UMa S UMa 
093178 100661 103769 115158 123160 123961 
722[11.3Ch 722 61dK 739 82Mc 724 88Kp 732 90Hz 724 85Be 
RLM: 730 5.9dK 740 8.0DI1- 727 88Rb 733 89Bc 724 85Hv 
093934 U UMA 740 7.9 Pb 730 88Rb 733 89Hv 724 84HE 
719 10.8 Ah 100860 740 80Hm 735 8&7Rb 733 9.1 Ah 725 85 Hv 
721 10.3Hu 711 65Lt 741 82Hf 735 87Kp 734 90Bce 725 85Be 
722 10.2Ch 719 65Lt 742 84Mc 736 88Rb 734 90Hv 727 84Lu 
749 11.1 Pt 736 65Lt 743 82Cm 739 85Kp 736 9.1Re 727 84]Jo 
RLeo 747 65Lt 743 78Dl 744 85H 736 92 Jo 729 83Ah 
094211 Z Car 743 8.1Kg SU Vir 736 3Hv 730 84Lu 
693 5.8Ch ro1058a 743, 8.0 Wd 120012 736 9 4 Ah 731 84Ah 
712 6.5 Hk 681[126Bl 743 80Sh 749 9.5Pt 736 93Be 732 85Be 
718 63Lu 707[118Bl 744 81Wd r Vir 739 03 Me 732 8.5 Hv 
719 6.2 Ah W VeL 744 8.0 Mc 120905 740 9.5 Be 732 83Hz 
720 6.3 Hk IOII53 744 78Jo 749105 Pt 742 94Mc 733 85Bc 
720 65Pb 707 9.5BIl 744 82Cy RY UMa 743 99Cm 733 8.5 Hv 
722 6.1Ch RZ Car 745 8.0 Me 121561 743 99Kg 733 8.5Ah 
723 6.5 Pb 103270 ©9748 80Mc 712 78Lt 744 96Jo 734 85Hv 
724 6.7 Kp 711f13.1 Ht 748 7.8 Di 743 78Lt 744 96Mc 734 87Be 
728 67 Cm RUMa 749 79Hm T CVn 745 98Mc 735 88Re 
729 6.5 Hk 103769 749 80 Hz 122532 748 99Mc 736 86Ah 
731 6.7Si 707 114Hi 749 79Pt 749 98Pt 749 103Pt 736 85Jo 
731 66By 716 105Ah 751 7.7 DI U Cen 751 10.0Jo 736 8&7 Hv 
731 64Ch 718 10.2Ah 751 7.8Hm 122854 751 10.1 Mc 736 9.2Bc 
736 65Ah 719 99Ah 753 7.8Hm 707[12.4 Bl R Vir 739 8.5 Me 
744 69HE 719 95Jo V Hya T UMa 123307 746 9.2 Be 
74 65Jo 719 9.7 Sz 104620 123160 749 82Pt 740 8&7Hf 
749 65Pt 721 98Ah 730 68Ch 683 7.6Ch RS UMa 742 88Mc 
749 7.2Cm 721 7.7Si 734 69Ch 701 82Ch 123459 743° 9.0Cm 
1 CAR 722 9.4Ch 749 6.4Pt 707 8.3Sx 683[10.9Ch 743 9.2Kg 
094262 723. 8.8 Hk W Leo 712 83] 749 13.8 Pt 744 87 Jo 
654 3.6SIl 723 8.8 Pb 104814 713° 8.3 Ah S UMa 744. 8.7 Mc 
659 3.5 SI 725 87 Pb 723 10.33Hk 715 86Lu 123961 745 9.0Mc 
676 43S1 725 84D1 723 103Pb 716 84Ah 683 8.0Ch 748 9.1Mc 
678 42S1 725 9.1Hf S Leo 717 83Be 698 7.7Fn 748 9.1 Wd 
681 3.9Sl 725 84Hm 110506 717 83Hv 701 8&82Ch 749 9.1 Pt 
690 3.5S1 726 84Pb 749f125 Pt 718 86Lu 707 80Sx 750 9.1Re 
Y Hya 726 87 Jo RY Car 718 86Ah 711 80Fn 751 9.0Jo 
094622 727 8.3 DI III561 719 86Ah 712 79Lu 751 9.2Me 
749 67 Pt 728 89Cm 707[12.7 Bl 719 86Sz 713 83Be RU Vir 
Z VEL 729 86 Ah RS Cen 720 85Lu 713 8.1Hv 124204 
0904953 730) 8.2 DI ITI66I 721 87 Ah 713 79Ah 749 11.0 Pt 
681 12.3 Bl 730 8.5 Hm 707 10.0 Bl 722 86Bc 715 82Lu U Vir 
V Leo 730 85 Wd X CEN 722 86Hv 716 8.1Ah 124606 
095421 731 82DI1 114441 723 &88Lu 717 84Hv 749 9.4Pt 
720 12.4Hk 731 83 Hm 681[13.1 Bl 723 86Bc 717 8.4Be U Oct 
720 124Pb 731 86Hz W Cen 723 86Hv 718 82Lu 131283 
723 12.3Pb 732 8.2 Pb 115058 724 86Bc 718 80Ah 707 10.7 Bl 
723 12.3Hk 733 83 Ah 707 11.1 Bl 724 86Hv 718 82Fn 707 109En 
749 13.0 Pt 734 8.7 Ch ZUMA 724 86Hf 719 81Sz 708 108Ht 
RV Car 734 8.2DI1 115158 724. 89Wd 719 82Ah 711 11.0dK 
095563 734 81Pb 712 88Rb 725 86Bce 720 81Lu 712 112Ht 
681[13.1 Bl 734 82Hm 713 88Rb 725 86Hv 721 83Ah 715 11.0En 
707{12.5Bl 735 7.5 Hk 713 89Kp 727 9.0Lu 722 84Be 717 11.3dK 
S Car 735 81Hm 718 88Kp 727 85Jo 722 84Hv 723 11.9Ht 
100661 736 8.1D1 718 88Rb 728 89Cm 723 85Lu 724 11.5dK 
707 6.2 Bil 736 83Ah 719 88Rb 729 &89Ah 723 84Be 734 117dK 
709 64dK 736 83Jo 720 89Rb 730 91Lu 723 8&84Hv 
716 6.3dK 736 7.7Si 723 90Kp 731 90Ah 724 86Wd 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NOVEMBER, 1934. 


J.D.Est.Obs. 


R Hya 
132422 
8.1 Bl 
RV CEN 
133155 
8.6 Ht 
7.9 Bl 
8.4 En 
8.9 Ht 
5 9.1 En 
r UM 
; 33273 
9.1 Jo 
9.6 Hf 
9.6 Jo 
10.2 Jo 
9.8 Cy 
10.4 Kn 
745 11.0 Jo 
751 11.6 Jo 
T CEN 
133633 
6.0 Sl 
6.5 Sl 
706 6.7 Ht 
707 7.1 Bil 
RT CEN 
134236 
681 12.7 Bl 
706 10.9 Ht 
707 10.8 Bl 


707 


681 
705 


R CVn 
134440 
674 9.0 Mi 
698 9.3 Fn 
713 8.7 Ah 
718 85 Ah 
719 86Ah 
719 84Jo 
727 8.1 Jo 
729 84Ah 
736 8&.2Jo 
740 7.8 Jo 
749 84Pt 
RX CEN 
134536 
706 12.4 Ht 
707 12.4 Bl 
‘% APs 
134677 
681[13.2 BI 
707[13.2 En 
715 12.7 En 
723[13.2 Ht 
RU Hya 
140528 
681 12.4 Bl 


707 12.9 BI 


J.D.Est.Obs. 


R CEN 
140959 
705 10.3 Sl 
706 10.0 Ht 
707 9.0B1 
707 10.0 En 
711 10.5dK 
10.3 Ht 
10.3 En 
10.6 dK 
10.2 Ht 
10.5 dK 
10.1 Ht 
10.6 dK 
U UM: 
141567 
10.8 Ch 
7 10.5 Hi 
713 10.3 Ah 
10.1 Ah 
10.2 Ah 
10.1 Sz 
9.9 Hi 
9.6 Jo 
10.0 Ah 
10.0 Hf 
9.6 Jo 
9.8 Ah 
9.7 Ah 
9.5 Jo 
9.8 Cy 
9.7 Hf 
9.7 Jo 
9.2 Pt 
9.7 Kn 
9.7 Fm 
9.5 Md 
S Boo 
141954 
679 10.4 Ch 
702 11.5Ch 


WIY ID 


NINN SS NSS 
& Nuk N Unb 


741 
744 
744 
744 
748 
749 


744[12.5 Pt 
RS Vir 
142205 

679 9.8Ch 

702 9.4Ch 
V Boo 
142539a 

713 8.9 Gw 

713 8.9 Pb 

713 8.9 Ah 

718 9.1 Ah 

719 9.0Ah 

719 8&7 Jo 

724. 9.0 Hf 

725 88Jo 

729 89 Ah 

733 9.0 Ah 

739 8.7 Mc 


J.D.Est.Obs. 


V Boo 
142539a 
8.7 Mc 
8.6 Jo 
8.7 Pt 
8.6 Mc 
8.6 Me 
8.5 Mc 
R Cam 
142584 
7 12.4Hi 
11.7 Kn 
10.7 Jo 
10.6 Ch 
10.2 Jo 
9.0 Jo 
9.4Wd 
8.8 To 
R Boo 
143227 
679[11.3 Ch 
702 10.9 Ch 
718 9.5 Ah 
719 9.5 Ah 
719 9.2Sz 
719 9.2Jo 
724 9.3 Hf 
727 86Jo 
735 8.0Jo 
740 8.0 Jo 
744 7.6 Pt 
S Lup 
I 14646a 
9.0 Ht 
9.2 En 
8.9 Ht 
9.0 En 
8.7 Ht 


735 
736 
738 
744 
748 
751 


690] 108 F n 
719 10.6 Cl 


Y Lup 
145254 
681[13.7 Bl 
707[13.7 En 
722[{12.8 Ht 
S Apes 
145971 
681 12.3 Bl 
702 12.2 Bl 
705 11.9 SI 
706 12.3 Ht 
707 12.2 En 


J.D.Est.Obs. 


S Aps 
145971 
707 11.6 Bl 
712 12.2 En 
7iz 123 ow 

715 12.3 Ex 
722 12.6 Ht 
RT Lis 
150018 
691 10.4Ch 
T Lis 
150519 
691[13.2 Ch 
S Lis 
151520 
691 85Ch 
S SER 
171714 
716 8&8&Lt 
719 8&8&Jo 
725 87Jo 
736 8&8Jo 
744 8.9Jo 
S CrB 
151731 
675 10.8 Ch 
685 9.7 Fn 
713° 8.3Kp 
713 8.6 Ah 
718 85Ah 
718 83Kp 
719 83 Ah 
719 7.8Jo 
719 82Sz 
722 82H 
722 83 Bec 
722 8.3Hv 
723 82Kp 
723 8.5 Kd 
723 8.0Si 
724 7.8Ch 
725 7.5 Ko 
725 78Jo 
727 (8.3 DI 
727 8.3 Ba 
727 8.1Wa 
729 8.0 Ah 
730 8.1Wa 
731 8.0DI 
735 8.0Kp 
735 7.5 Jo 
736 8.2DI1 
737° 8.3 Si 
739 8.0Mc 
740 8.0Kp 
740 8&8&Ba 
740 7.9 Jo 
741 81H 
741 84D! 
742 83Mc 


J.D.Est.Obs. 


S CrB 
151731 
744 8.4DI1 
744 8.0Jo 
744 8.3 Mc 
744 8.1 Pt 
748 83Mc 
751 8.4Jo 
751 87 DI 
751 84Mc 
RS Lis 
151822 


681 12.8 Bl 
691 12.0 Ch 
706 11.5 Ht 
707 11.5 En 
707 11.7 Bl 
fie 11.3 
723 10.8 Ht 
727 10.8 Ht 
RU Lis 
152714 
691 11.5 bh 
R Nor 


706 
707 (7 
707 7 
712 7. 
ga ih 
7 
8 


153215 
691[12.5 Ch 
707 13.0 Bl 

S UMr 

153378 
690 12.4 Ch 
719 12.0 Jo 
740 11.8 Jo 
744 11.9 Pt 
745 11.8]Jo 
747 12.4Ra 

U Li 

153620a 
681[ 12.9 Bl 
707[12.9 Bl 

J No R 


Ny 
<i 
nA 
a7 

+ 


ches 
~ of 


1 bo bv lv 
= 


et et et pe 
WUD WwUID, 
= 


ekenl 
eee 64 
- 


J.D.Est.Obs. 


RR CrB 
153738 
715 SOLt 
722 8.0Lt 
735 8.0Lt 
739 8.2Lt 
744 8.1Lt 
750 8&2Lt 
Z Lis 
154020 
707 12.5 Bl 
R CrB 
154428 
679 6.0Ch 
685 6.1 Fn 
687 6.0Ch 
691 6.1Ch 
702 6.2Ch 
712 6.0 Rb 
712 6.2Lu 
712 6.0Ar 
712 6.1 Be 
712 6.1Fr 
7iz GILLI 
712 6.2Pb 
713 5.8Kp 
713 6.0 Rb 
713 6.2 Sa 
713 6.0Gw 
713 6.0 Ar 
713 6.0 Fr 
713 6.0 Lf 
713 6.0 Pb 
713 6.2 Ah 
713 6.0 Be 
714 6.0 Rb 
715 6.1Lu 
715 6.0 Rb 
715 6.0 Si 
716 6.0 Si 
716 6.1 Ar 
716 6.1 Dh 
716 6.0 Pb 
717 60Hu 
717 6.1 Be 
717 6.1 Hv 
717 61 Ar 
7 (6D LI 
717 6.1 Pb 
717 6.1 Si 
718 5.7 Kp 
718 6.1Lu 
718 6.0 Rb 
718 5.8Sa 
718 6.1Ar 
718 6.1Lf 
718 6.1 Pb 
718 6.2 Ah 
719 6.1 Sz 
719 6.1 Si 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING NovEMBER, 1934, 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R CrB R CrB R CrB R CrB V CrB R Her 

154428 154428 154428 154428 154639 160118 
719 60Rb 725 59Jo 736 61 Ar 748 7.2Wd 692 7.2Hi 744[13.1 Pt 
719 62Lf 725 61Sx 736 60Jo 748 7.0Rce 706 7.4Hi U Ser 
719 62Pb 726 59Hu 736 6.1 Si 749 7.7Kd 719 7.7 Hi 160210 
719 62Ah 726 60Pb 736 6.1St 749 69Hm 722 7.7Hf 713 11.9Ar 
719 60Jo 726 60Pt 737 62Ch 749 [7.2Rb 724 78Ch 713 11.9 Pb 
720 61 Hu 726 60Wa 737 66Re 749 7.3Re 725 7.1Jo 727 12.5 Jo 
720 61Lu 727 60Hu 738 61Ar 750 7.3Re 730 7.8Cm 744 12.3 Jo 
720 6.0Rb 727 61Lu 738 62Jo 750 7.5Lt 735 81Hi 744 11.9Pt 
720 6.0Be 727 6.0Rb 739 6.7 Cy 750 7.3Gy 735 71Jo 751 12.4Jo 
720 6.0Jo 727 60Ar 739 60Be 750 73Pt 739 8&0Cy X Sco 
721 6.1 Hu 727 60Pb 739 66Rce 750 76Kd 739 8.4Mc 160221a 
721 5.9Gw 727 61GIl 740 63Pb 751 72D1 740 7.3Jo 681 11.4BI 
721 61Tr 727 60Ba 740 62Kp 751 7.0Ko 742 87™Mc SX Her 
721 60Ar 727 58Jo 740 63Pk 751 7.0Hm 743 86Hf 160325 
721 60Fr 727 60Kg 740 68Rb 751 7.2Jo 744 76Jo 719 85Jo 
721 6.0Af 727 60Wa 740 66Cm 751 7.4Ra 744 88Mc 721 82Hu 
721 6.0Lf 727 64Re 740 66Di 751 78Rb 744 7.0 Pt 722 85H 
721 60Pb 728 60Rb 740 69Cy 751 7.4Rce 748 84Mc 723 82Pt 
721 6.0Cy 728 63Cm 740 7.5Fm 751 7.5Kg 749 84Cy 724 81Pt 
721 61Si 728 60Kg 740 62Hf 752 7.7Kd 751 7.5Jo 724 84Wd 
722 6.1 Hv 729 63Re 740 6.2Kg 753 7.7 Kg R Lis 726 8.3 Pt 
722 59Ar 730 60Kp 740 67Rce 753 7.8Wd I54715 727 8.3Jo 
722 60Lf 730 61Lu 741 68Rb 733 7.6Re 691 12.7Ch 739 8.0Lt 
722 5.9Pb 730 60Rb 741 68Cm 794 7.7 Rc R Lup 740 8&3H¢f 
722 61Cy 730 62Cm 741 66DI /64_85C 154736 740 8.5Jo 
722 6.1Hf 730 60Ba 742 6.5Jo X CrB 705 126Sl1 742 82Mc 
723 59Hu 730 60Kg 743 7.2Cm —__ 154536 707 126En 743 8.0Lt 
723 5.9Kp 730 6.0Wa 743 7.0Kg 685 13.3 Hi RR Lip 747 8.0Pt 
723 61Lu 731 62Sa 743 7.1Rb 720 11.0Jo 155018 750 8.0 Pt 
723 6.0Rb 731 62Ah 743 66Re 724 11.3Ch 691 9.4Ch 751 80Mce 
723 59Ch 732 61 Hu 743 66Lt 735 10.9 Jo ZCrB 751 8.4Jo 
723 61 Hv 732 61Ar 744 68Lt 738 10.5 Jo 155229 RU Her 
723 6.1Be 732 61Lf 744 70Ko 739 9.7Cy 722 11.0B 160625 
723 61 Ar 732 61 Pb 744 69Cm 740 10.7 Jo 737 11.0Ch 683[11.2 Ch 
723 6.1Lf 732 61Ra 744 69DI 744 10.1Jo T CrB 744[12.4 Pt 
723 6.0Pb 733 60Hu 744 69Cy 744 99Pt 155526 R Sco 
723 5.9Pt 733 61Bc 744 66Jo 749 96Cy 744 98 Pt 161122a 
723 62Kd 733 61Hv 744 7.1Kg 751 10.0Jo RZ Sco 706 12.6 Ht 
723 6.1Si 733 61Ar 744 65Pt R Ser 155823 707 12.8 En 
724 59Hu 733 60Pb 744 7.1 Rb 154615 706 9.2Ht 712 126Ht 
724 61Be 733 62Ah 744 7.1C 679 11.2Ch 707 89En 724[12.6 Ht 
724 61Hv 734 61 Pb 744 68Re 717 73Hh 711 9.2dK S Sco 
724 61Ar 734 61Ar 745 7.1Ko 719 7.8Kp 712 9.3 Ht 161122b 
724 60Pb 734 67Kg 745 69DI 719 83Sz 715 91En 707[12.8 En 
724 6.1Cy 734 67Hm 745 68Jo 719 84Jo 717 93dK 722 126Ht 
724 5.9Pt 735 62Kp 745 7.1 Rb 723 78Si 722 9.6Ht W CrB 
724 6.1 Wd 735 61Rb 746 7.2Rb 725 76Jo 725 95dK 161138 
725 6.0Ko 735 62Sa 747 71Kd 735 7.2Jo 727 99Ht 716 7.9Lt 
725 6.0Rb 735 6.2Cm 747 7.3Cm 735 7.0Hh 735 10.5dK 719 80Sz 
725 63Sa 735 64D1 747 68Pt 736 68Ch Z Sco 719 7.9 Jo 
725 62Cm 735 62Gy 747 7.4Kg 740 7.1Jo 160021 722 80H 
725 61Be 735 60Jo 747 7.3Rb 744 7.0Jo 706109Ht 725 80Jo 
725 61 Hv 735 60Wa 747 69Re 744 62Pt 707 10.5En 728 7.9Lt 
725 60Ar 735 64Rce 748 74Lt 751 68Jo 712 108Ht 735 78Jo 
725 62Lf 736 6.1Hu 748 74Hf V CrB 715 10.6Fn 737 82Lt 
725 6.1 Pb 736 65Rb 748 7.5Kg 154639 722 10.9Ht 738 8.0Ch 
725 61Cy 736 64D! 748 [7.3Rb 685 7.2Hi 727 11.1 Ht 740 83Hf 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBER, 1934, 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING NoveMBer, 1934. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


RS Opu RY Her X Dra W Lyr SV Her RY Lyr 
174406 175519 180666 181136 182224 184134 
725 11.4Ko 751 9.5Jo 716116Pf 725 82So 747 10.7Pt 713 11.8Gw 
735 11.3 Rb V Dra 71711.9Ar 725 82Sx 751 10.0Jo 713 11.6Ar 
736 11.3 Rb 175654 71711.9Fr 727 80Bs T Ser 713 11.6 Pb 
738 11.0Ch 690 11.1Ch 717 11.8Hk 727 82B 182306 716 11.4 Pf 
738 11.0Hf 720 10.0Wu 723 11.5Ch 727 87Kg 718[13.1Ch 717 11.4 Pb 
739 11.0Cy 737 10.1 Wu 725 11.5 P£ 729 83Ah 747[128Pt 717 11.4 Ar 
740 11.6Jo 747 10.2Pt 740 121Pf 731 8.0Kp RZ Her 717 11.3 Af 
744 11.0 Pt R Pav Nov OpH 731 82Ah 183225 718 11.0 Af 
747 11.1 Pt 180363 180911 733 8.2Ah 723 109Ch 718 10.8 Fr 
749 11.0Cy 706 104Ht 712 13.3Ar 734 8.0Wd 725 10.7P£ 718 11.1 Pb 
750 11.0Pt 708 10.1 En 713 13.3Ar 734 8.0Hf£ 738 10.0P£ 719 10.9 Ph 
750 11.1Kd 709 10.3dK 716 13.6 Ar 735 7.8Kp 738 10.4Be 721 10.8 Pb 
751 115Jo 712 103Ht 717 13.4Ar 735 7.7 Pk 740104Jo 721 10.3Ch 

U Ara 716 98En 718 13.2Ar 736 81Ah 744 10.3Jo 721 10.8Ar 
174551 717 10.2dK 718 13.2Pb 737 8.0So 751 10.1Jo 721 108 Af 
706 10.2Ht 722 96Ht 721 13.4Pb 737 8.0Sf X OpH 722 10.5 Af 
708 10.4En 723 9.5 En 721 13.4Ar 738 7.6Be 183308 722 10.4 Hk 
712 10.4Ht 725 9.4dK 722 13.4Ar 738 80] 685 86Fn 722 10.4 Ar 
716 10.6En 727 94Ht 723 13.3Ar 739 80Kp 713 86Kp 723 10.5 Hu 
72211.3Ht 733 85dK 724 13.4Ar 740 81Cm 715 83Pv 723 105 Hk 
723 10.8 En T Her 725 13.9Ar 740 7.7Jo 718 86Kp 724 10.4 Ml 
id 115 Ht 180531 736 13.4Ar 740 79Hf 718 82Ch 724 104Hu 
RT Opn 686 88Ch 738 133Ar 740 7.9Cy 719 84]Jo 724 102 Ee 
175111 712 10.9Hv 740 13.3Ar 740 81Kg 721 82Si 724 92]o 
719 10.6Jo 713 10.5 Gw RY OpH 742 82Je 722 83HE 725 10.5So 
721 10.0Ch 713 11.2 Ah 181103 742 82Cm 723 86Kp 725 10.0 Pf 
727 10.3Jo 718 110Sq 720 96Rb 743 82Kg 723 84Si 730 10.1 Wa 
736 10.6Jo 718 11.8Ch 720 89Jo 743 76Ra 725 845Sx 731 10.1 Wa 
740 10.4Jo 719 118Ah 722 94Hf 743 8.0Sh 727 84]o 733 99 Hu 
744.107Jo 721114Pb 724 86Ch 743 7.7Wd 731 84B 734 10.0 Ar 
747 10.7 Pt 721 11.5Fr 727 87B 7447.68 735 8.1Kp 737 10.1So0 
751 11.0Jo 721 114Gw 727 9.0Rb 746 76Sx 735 80Rc 738 9.3 To 
T Dra 722 11.4Gw 736 83Jo 747 7.5 Pt 736 82Jo 738 10.1 Be 
175458a 722 11.9Hk 737 &851Lt 749 78S 736 8.0 By 738 10.0 Pf 
90 118Ch 722 114Pb 740 85Jo 749 80Md 736 81Si 738 99 Hu 
718 124Ch 722 114Hv 740 87Hf 753 76Ke 737 81Si 740 10.0 Hu 
738 128Ch 722 114Be 740 81Cy 762 7.9Md 738 83Py 740 9.5 Jo 
UY Dra 723 120Ch 744 83B RY Ser 739 78Ch 740 10.2 Wa 
175458b 723 125Hk 744 85 Jo 81912, 739 86Kp 743 10.2 Hf 
690 10.8Ch 727 12.2B 744 87Lt 39 92Mc 740 8.4Cy 744 102 Hf 
718 10.8Ch 730 12.0Ba 747 81Pt 742 93Mc 740 82Fm 744 95 To 
738 110Ch 739 13.0Ch 751 83Jo 744 9.5Mc 740 82H¢ 744 10.1 Wd 
739 10.4Cy 744 128B W Lyre 745 9.7Mc 740 82Jo 747 102Pt 
RY Her 747 12.8 Pt 181136 748 95Mc 741 85 Py 751 9.4Jo 
175519 W Dra 702 9.4Ch 751 96Mc 744 81]o R Scr 
686 9.5 Ch 180565 713 8.7 Ah RV Scr 746 7.9Sx 184205 
702 9.0Ch 683 10.0Ch 718 86 Ah 182132 747 8.0Pt 657 56S] 
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727 92B 717 10.6Fr 719 88Kp 723 n 751 80Jo 690 5.3SI 
727 9.0Kn 717 10.5Hk 719 85]o SV Her 751 8.2Fm 690 56Ch 
727: :9.0Jo 723 107Ch 721 8.4 Ch 182224 753 84Hz 693 56Ch 
736 9.2Jo 725 11.5 Pf 721 86Ah 720 10.0 To RS Dra 704 5.7SI 
739 94Ch 726 11.4Wa 722 85Hf 722 10.2B 184074. 712 5.3Lu 
440 93Jo 740 116Pf£ 723 &88Kp 723 10.0Ch 683 10.9Ch 712 59Rb 
744 98B 744116Kn 723 85Hu 731 10.2B 724 112 Ch 712 56Bc 
745 94Jo 747 11.5 Pt 724 83]Jo 738 101 Be 712 5.7 Hv 
747 10.0 Pt 724 84Wd 740 10.0Jo 712 5.4Tr 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NovemMBer, 1934. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 











R Scr R Sct R Scr R Scr R Scr Nov Aout 

184205 184205 184205 184205 184205 184300 
712 5.4Ar 720 5.5Lu 727 54Lu 736 5.2Hu 748 56Rce 721 108Gw 
712 5.5 Af 720 54Dh 727 5.8Rb 736 58Rb 748 5.6Mc 721 10.8Tr 
72 5.4Fr 720 56Jo 727 5.3Dh 736 53D1 748 5.5Fm 721 10.9Ar 
712 5S6L£ 721 53Hu 727 53Ar 736 5.4Be 749 5.8Kd 721 10.9Af 
712 5.5Hk 721 5.6Ch 727 5.5 Pb 736 5.3Hv 749 5.0Cy 721 10.8 Pb 
712, 5.5Pb 721 5.6Gw 727 59Gl 736 56Gw 749 5.2Hm 721 10.9Fr 
713. 5.9Kp 721 5.7 Tr 727 5.7Kg 736 5.5Tr 749 5.3Wa 722 10.7Ch 
713 59Rb 721 57 Ar 727 57 Wa 736 5.5 Ar 750 5.9Gy 722 11.2Bc 
713. 5.9Sa 721 56Af 727 57Rce 736 S5SS5Af 750 5.4Pt 722 11.2Hv 
713. 5.5Dh 721 5.7 Fr 728 5.8Rb 736 5.4Fr 751 5.8Ra 722 11.1 Ar 
713° 5.5Be 721 5.7Lf 728 58Kg 736 5.4Jo 751 5.2Jo 722 11.0Pb 
4135.5 Hv 721 5.6Pb 729 63Ah 737 5.5Si 751 5.4Pt 723 11.0Pb 
713° 5.6Gw 721 5.5Si 730 59Kp 738 5.5Ar 751 5.6Mc 723 11.2 Hv 
416 Q0Ar 722 S7Sa 730 5S5Siu 738 S5Jo 751i S57 Be 723 11.1 Ar 
713 5.5L£ 722 54Hv 730 58Rb 738 5.3Hu 751 5.1Hm 724 11.2 Bc 
713° 5.6 Pb 722 5.5Be 730 5.7 Ba 738 5.5Ch 751 5.5Hz 724 11.2 Hv 
413 6.0Ah 722 5.7 Ar 730 5.5Kg 738 5.2Hv 752 58Kd 724 11.0 Ar 
714 5.9Rb 722 5.7L£ 730 5.7Wa 739 5.1D1 752 5.5Ba 724 10.9Af 
715 5.6Pv 722 5.5 Be 731 54Lu 739 5.1Cy 753 5.2Hm 724 109 Pb 
715 5.9Rb 722 5.7Pb 731 58Sa 739 59Mc 753 5.8Ke 724 10.9Fr 
415 5.4Lu 722 60Hf 731 5.5Bc 739 56Rce 753 5.7Re 724 11.5 Pt 
716 5.4Dh 723 5.5 Hu 731 5.5 Hv 740 5.3Hv 753 5.3D1 725 11.2Be 
716 5.6Be 723 5.9Kp 731 5.0Hm 740 5.7Kp RW Lyr 725 11.2 Hv 
716 56Hv 723 5.5 Lu 732 5.4Hu 740 5.4Lu 184243 725 10.8 Ar 
716 5.4Ar 723 5.5Be 732 5.3Be 740 57Rb 713 149Ar 725 11.0Af 
716 5.5Pb 723 55Hv 732 53Hv 740 52D1 717 146Ar 725 10.8 Pb 
7W7 5.4Hu 723 5.8Ar 732 54Ar 740 5.3Bce 722 14.5 Ar 726 10.8 Pb 
717 54Dh 723 S8Lf 732 54Lf 740 52Hv 723 148Ar 727 10.9 Pb 
717 5.4Be 723 5.7 Pb 732 5.4Pb 740 5.5Ar 724148Ar 727 109Ar 
717 5.4Hv 723 56Pt 732 58Ra 740 5.5 Af 725 149Ar 729 11.0B 
717 5.4Ar 723 5.9Sx 733 53Hu 740 5.5 Pb 738 15.4Ar 732 10.8 Hu 
17 54Af 723 5.6Si 733 53Bce 740 58Ba 74015.4Ar 732109 Ar 
717 5.4L£ 724 62Ra 733 5.4Hv 740 5.3 Fm Nov Agu 732 10.9 Pb 
717 56Pb 724 5.7Wd 733 5.3Ar 740 5.9 Gy 184300 = =733 11.0 Ar 
718 5.9Kp 724 5.5 Hu 733 5.5Pb 740 5.5Hf 712109 Ar 734 10.9 Ar 
718 5.5Lu 724 5.7Ch 734 5.4Lu 740 5.1Hm 712 108Af 734 10.9 Pb 
718 59Rb 724 58Kd 734 54Bce 740 5.4Jo 712 11.0Fr 736 10.4Rc 
718 5.8Sa 724 5.5Be 734 54Hv 740 56Ke 712 109Bc 736 10.8 Af 
718 5.4Dh 724 5.5 Hv 734 5.4Ar 740 5.4Wa 712 11.0Hk 736 10.8 Fr 
78 5.4Hv 724 5.8Ar 734 55Af 741 5.5Lu 712 107Pb 738 109Ar 
718 5.4Ar 724 5.7 Af 734 55Fr 741 5.3Rb 712 10.7Tr 740 10.9Ar 
718 5.4Af 724 55Fr 734 54Pb 741 54Ba 713 108Ar 740 108Af 
718 5.5 Fr 724 58Pb 734 58Lf 742 51Cy 713 108L£ 740 10.8 Pb 
718 5.4Lf 724 60Cy 734 5.2Hm 742 5.9Mc 713 10.8Pb 740 10.9 Cy 
718 5.4Pb 724 56Pt 734 5.7Wd 743 52Sx 716108Dh 740 11.3 To 
718 5.9Ah 725 58Rb 735 59Kp 743 5.2D1 716108Ar 744 11.4 Pt 
719 55Jo 725 5.3Sa 735 5.5Lu 743 5.5Hf 716108Pb 745 11.0 Jo 
719 5.9Sq 725 5.5Be 735 5.7Rb 743 5.2Hm 717 11.0Be 750 10.6 Gy 
719 5.4Hu 725 5.5 Hv 735 5.2Dl 743 5.8Ke 717 11.0Hv S Scr 
719 59Rb 725 56Ar 735 5.2Sa 743 5.5Re 717 11.0Ar 184408 
419 5.5Tr 725 56Af 735 56Gy 743 57 Wd 717 110Pb 733 72Lt 
719 55Af 725 56Pb 735 5.5Jo 744 5.2D1 718109Ar 743 7.3Lt 
719 S55Lf 725 58Cy 735 51Hm 744 58Mc 718 11.0Af RX Lyr 
719 5.4Fr 725 5.7Jo 735 5.7Wa 744 5.4To 718 10.9 Pb 185032 
719 5.5Pb 726 54Wa 735 58Wd 744 5.4Pt 71911.0Pb 712 116Ar 
719 62Ah 726 5.4Hu 735 56Re 745 5.7Mc 719 109Fr 712 11.5 Pb 
720 5.4Hu 726 5.7Pb 736 5.5Si 747 5.7Gl 719109Af 713 11.6Gw 
720 5.9Rb 726 5.7Pt 736 56By 747 55Pt 72011.4Jo 713 11.7 Ar 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING NoveMBER, 1934. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NovEMBER, 1934. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
Zz Cye RT Aor T Pav X AQL x Cre RR Tet 
191350 193311 193972 194604 194632 195056 
712 10.6 Hk 720[13.9Ch 725 80dK 722 12.7B 750 96B  723[12.9 Ht 
712 10.6Pb 737 138B 727 82Ht 724125Hk 750 9.8Kd Z Cyc 
713 10.7 Pb 747[13.4Pt 733 81dK 737 13.4B 752 9.7 Kd 195849 
713 10.8 Fr R CyaG RT Cye 749 13.8B 753 9.3Hz 720 9.2Ch 
713 10.8 Af 193449 194048 x Cyc S Pav 720 9.2Jo 
713 10.7 Ar 720 13.5Ch 679 7.0Ch 194632 194650 722 94H 
716 106Ar 744128Pt 712 87Lu 715121 Rb 708 7.5En 725 10.3Sx 
716 10.6Hk 748 109Kg 713 89 Ah 718 116Rb 715 7.5En 726 9.6Jo 
717 10.7Pb 751 13.4Ie 715 89Lu 718 11.9Ch RR Scr 728 98B 
717 10.7 Ar RV OpH 718 9.0Lu 719 11.5 Sz 194929 732 10.2 Ch 
718 10.6 Ar 193509 718 9.22Ah 722 11.7Fn 682 123B1 743 10.9Ra 
718 10.6Pb 712 114Ar 719 9.2Ah 722 11.7Ch 708 10.3En 744 11.0 Pt 
720 10.6Ch 712 116Hk 719 9.0Pk 724109Jo 716 9.0En 744 11.0 Wd 
721 10.3 Ar 712 11.6Pb 720 92Lu 725 11.1Wa 723 85En 744 10.9Hf 
722 10.5 Ar 713 113 Pb 720 93Jo 725 11.22Wp 723 78Ch 746 11.2 Sx 
722 10.5Af 713 11.4Fr 721 93Ah 726 107Jo 739 7.7Jo 748 11.5B 
722 106Hk 713 113Ar 722 91 Ar 727 11.4Wd RU Scr 751 11.8 Hz 
722 10.5 Pb 716 11.0 Ar 722 92Af 729 10.7B 195142 S TEx 
723 106Ar 716 11.8Hk 724 9.2Hf 729 114Ch 682 9.5B1 105855 
723 10.6 At 717 109Ar 725 92Ko 730 10.9Rb 708 7.7En 682 13.1 Bl 
72410.8Ar 718 10.9Ar 725 9.7Sx 731107B 708 7.33Ht 708 126En 
725 10.8Ar 718 109Pb 726 95Jo 733 10.7 Wa 709 7.4dK 708 12.8 Ht 
725 10.7 Pb 719 11.0Pb 727 9.4Wd 733 10.8Wp 712 7.7En 712 12.9Ht 
726 98Jo 721 10.9Pb 727 94Sh 734106Wa 712 7.2Ht 723 12.9Ht 
732 10.7 Ar 721 10.9 Ar 727 96Lu 734107 Ch 715 7.7 En SY AQL 
733 10.7 Ar 72210.8Ar 729100Ah 734105B 717 7.5dK 200212 
734 10.7 Ar 722108Pb 730 98Lu 735 106Gy 723 76En 723 9.6Hu 
734 10.8 Pb 723 10.6Ch 731 9.4Wa 735 10.8Wp 723 7.5Ht 723 9.1Ch 
73% 106Ar 723 11.1 Ar 732 93Ch 736 107Si 724 7.1dK 723 9.2Af 
738 10.9Hk 724 104Ar 734 99Lu 736106Ch 727 7.2Ht 723 9.3Fr 
740 11.1 Ar 724104Af 734 104Hf 736 10.4Rb 733 7.2dK 723 9.5 Hk 
747 11.0 Pt 725 10.3 Ar 734 10.1 Wd = 737 10.0Cy RR Agu 724 9.4 Hk 
751 10.4Jo 725 104Pb 735 10.0Pk 738 10.5 Hz 195202 724 90B 
U Lyre 732 98Hu 736104Ah 739 98Kp 723 13.3Ch 734 9.5B 
191637. 732 98Ar 743 11.0Ra 739 10.0Ch RS Ao, 736 9.3 Be 
740 124Jo 733 9.7 Ar 744 11.1 Pt 740 10.3 Gy 195308 741 9.7 Sf 
743.11.9Ra 73410.0Ar 744 10.5 Mc 740 9.8Fm 723 13.4Ch 744 9.5 Pt 
747 12.5 Pt 734 10.00Pb 748 11.1B 740 10.7Jo 748 13.1B 744° 9.4Gy 
751125Jo 736 99Ar 748 11.5 Wd 741 10.2 Rb Nov Cyc 750 99B 
AF Cyc 737 9.7 Wu 751 11.1Mc 741 98B 195553 S Cye 
192745 738 99Ar 751 12.0Jo 741 10.4Cm 712 13.9Ar 2000357 
713 69Ah 738 9.2Be 751 120Hz 741 10.4Hf 713 13.7Ar 724 126 Hk 
718 67Ah 740 98 Ar TU Cye 742 103 Wa 716 138Ar 732 12.5 Ch 
719 67Ah 744 9.8 Gy 194348 742 10.3 Wp 717 14.0Ar 738 13.0Ch 
721 69 Ah 744 9.7Pt 679 113Ch 743 96Ra 718 14.1 Ar 740 13.7B 
724 7.7 Kd T Pav 714124Ry 744 10.2Gy 718 14.1 Pb R Cap 
729 6.8 Ah 193972 718 12.3Wu 744 10.1 Wd 721 14.1 Ar 200514 
733 68Ah 682 82Bl 720125Ch 744 10.1 Wa 722 136Ar 722 118B 
736 67Ah 706 7.4Ht 722127 Ar 744 95 Pt 723 141 Ar 734 12.2B 
750 76Kd 708 7.7En 722 12.5Af 744101 Hf 724142Ar 737 12.4Ch 
751 7.2Ra 711 76dK 727 127Ry 744 10.0Wp 725 145 Ar 744 12.5 Pt 
752 79Kd 712 7.9Ht X Aot 745 10.1 Hz 736 140Ar 749 12.5B 
TY Cye 715 77 En 194604 748 9.5 Fm 738 13.8 Ar S AOL 
192928 717 7.7dK 709 12.3Hi 748 9.7 Wd 740 14.0Ar 200715a 
723 14.4Pf 723 7.7En 718 126Hi 749 99Wa RR Tet 697 10.4Fn 
435 1442Pt (723 8.1 Ht 749 9.5 Cy 195656 711 98Fn 
738 13.7 Pf 749 10.0Wp 708[128 Ht 717 9.9 Hu 
744[13.0 So 750 9.7 Wp 716[126En 718 9.8Fn 
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U Cyc Z DEL R Mic T Det V Aor X DEL 

201647 202817 203429 204016 204102 205017 
736 7.3Jo 719 96Ar 737 133Ch 718 95 Pb 717 96Af 717 9.7 Hk 
736 7.5Si 719 98Tr Y Det 718 9.3 Af 721 9.0Hu 717 9.6 Pb 
737 7.8So 721 96Hu 203611 718 94Fr 734 89Wd 721 9.1Gw 
737. 7.2Sq 721 9.7Gw 717 11.0Fr 719 96Fr 734 89Kn 721 90Af 
737 76Je 721 99Tr 717 110Hk 719 95Tr 734 89H 721 9.0Fr 
738 74Hz 721 96Ar 717 11.0Pb 719 96Hu 737 85Ch 721 90Lf 
739 79Kp 721 9.7 Af 723 113Hu 719 94Af 739 88Jo 721 9.0Pb 
740 7.7Lu 721 95Fr 723 118Af 719 96Pb 741 S8OHEF 723 9OAf 
740 7.0Be 721 96Pb 723 11.3Fr 720 9.5 Hu 744 85Pt 723 9.0Fr 
740 7.7 Je 722 96Pb 723 11.1Hk 721 96Hu 750 87B 723 9.0 Hk 
740 7.8Ke 722 96Gw 737 11.6So0 721 95Fr 752 86Md 723 9.1Dh 
741 78Kege 722 95Ar 738 12.0Ch 722 9.5 Pb W Aor 724 9.0 Af 
741 78Lr 722 97Af 740 118B 723 9.5 Hu 204104 724 9.0 Fr 
741 79Cm 723 96 Af 74411.8Gy 723 94Af 693 10.2Hi 726 86]o 
742 77Je 723 95Ar 74412.5So0 723 9.5 Fr 709 113Hi 734 9. 1 Wa 
742 79Mc 723 9.3 Fr S De! 723 96Hk 724 116B 738 7.7 Ch 
742 8.0So0 723 9.7 Pb 203816 724. 9.5 Hu 735 12.0 Hi 740 9.2Hu 
743 79Sh 723 96Hk 726123Jo 724 94Ar 740125Jo 744 86So 
743, 7.3Ra 724 9.5 Ar 729 11.4B 724 94Af 74112.0B 744 84Pt 
743 S8OHf 724 93Af 736 oe See 724 9.5 Fr 744 12.2Kn UX Cyc 
744 7.0Pt 724 9.3Fr 737 11.5S jen S5Er U Cap 205030a 
744 80Mc 724 98Pb 737 11.3Cy 725 95Af 204215 742[14.3 Wa 
744 80So0 725 97 Pb 738 11.4Ch 726 96Hu 737[13.1 Ch UY Cyc 
745 7.3Hz 726 98Pb 74411.8Pt 726 91Jo 741 127B 205230 
746 78Sx 732 96Hu 744 118S0 726 9.5 Wa V Det 742 11.0Wa 
747 7.0B 732 96Ar 748 11.0B 729 9.3B 204318 742 10.9 Wp 
751 7.1Fm 732 9.77 Pb 749 10.9Cy 730 9.5 Wa 713 14.4Ar RR Cap 
751 7.9Mc 733 9.7 Pb ¥ ixG 732 97 Hu 724 15.3 Ar 205627 
751 7.4Jo 733 9.6 Ar 20s 2847 733 98Hu 738[13.1Ch 708 98 gE n 
753 76Kg 734 9.7 Ar 717 13.1 Ar 734 9.5 Fr 740[12.4Gy 723 9.5 En 
754 7.5Hz 734 98Pb 723 13.3Ar 735 98Bs 744[13.1S0 736 9.6Ch 

RU Cap 735 9.7 Hi 736 13.4Ar 736 9. Hu 750[13.6B R Vu 

202622 736 96Be 737 13.1B 736 9O4AAT T Aor 20:5923a 
708 12.0En 736 9.7 Fr 739129Ch 736 9.5 Fr 204405 713 8.6 Ah 
723 11.4En 736 98Ar 740 13.3Ar 737 9.7Cy 717 129Ar 717 9.0Af 
750 9.5B 736 9.7 Af 744[13.0 Pt 737 9.4So 718 13.00Ch 717 9.1 Fr 

Z Dew 736 «9.7 Tr Y Aor 738 9.7 Hu 740 128Ch 717 8.9 Hk 

202817 737° 9.8So 203905 738 9.5Ch 744124Hf 717 89 Pb 
693 92Hi 738 96Ch 725 14.1 Pf 738 9.7 Be 74412.7Pt 718 8&8Ah 
709 9.3 Hi 740 98Ar 738 13.7P£ 740 99Hu 744 12. Wd 719 9.0 Ah 
712 94Ar 740 98Fr 744[12.3 Pt 740 9.5 Af 750 12.1B 721 9.1 Ah 
712 90HkK 740 9.8 Af T DEL 740 98Fr 751 12.1Cy 721 90Hu 
712 9.2Pb 740 9.9 Pb 204016 740 96 Wa RZ Cyc 724 93H 
713 93Pb 744 99Gy 712 9.3Ar 744 96 Pt 204846 724. 96 Wa 
713 94Ar 744 100Pt 712 9.3Af 744 96So0 724 13.0Ch 726 9.8 Jo 
713 94AfL 744 97B 712 93Fr 747 97B 733 12.9Wa 736 11.0 Ah 
713. 9.4Fr ST Cye 712 9.2Hk 749 98Cy 733 128 Wp 737 10.9 Ch 
716 8.7 Dh 202954. 712 94Pb 749 99Wa 740 123B 743 12.0Ra 
716 95 Ar 722 124Ch 713 9.4Pb U Der 744128 Pt 744 12.1 Pt 
716 9.3Hk 724 12.1 Hk 713 9.2 Dh 204017 746 12.9Wa 750 12.3B 
716 9.4Pb 741 11.2B 713 94Ar 716 7.0Lt 746 12.9Wp 752 12.4 Md 
717 95 Pb 744 11.3Pt 713 93Af 727 69Lt S Inp TW Cye 
7iv OSAr 751 105Joe 713 93Fr 733 7.0L 204954 210129 
718 96Ar V Vut 717 93Fr 743 67Lt 708[13.5Ht 723 14.3 Ar 
718 9.6 Pb 203226 717 95Hu 748 67Lt 723f128Ht 724 14.4Ar 
719 96Pb 744 89 Pt 717 94AAF V Aor X Det 724 13.8 Hk 
719 94Af 717 9.3 Hk 204102 205017 743 14.2 le 
719 9.4Fr 717 93Pb 717 94Ar 717 96Fr 
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X CaP T Crp X Perc S Cep V Pec T Gru 
210221 210868 211614 213678 215605 221938 
744.12.4Pt 725 10.0Pb 74410.1Kn 747 86Pt 747(12.7 Pt 710 96En 

X Cep 725 99Sx 747 10.0Pt 747 10.0Sx U PsA 717 9.2En 
210382 726 10.0 Hz T Cap 748 9.7 Wd 215628 S Gru 
734 11.22 Wa 726 9.5Jo 211615 749 9.3 Wp 717[13.0 En 221948 
734 11.00Wp 727 10.1Wd 717 98Ar 749 98 Md U Aor 706 12.4Ht 
739 11.2Ch 727 10.1Sh 717 9.7 Pb 751 9.7 Cy 215717 710 11.4 En 
746 11.9Wp 727 10.0Lu 721 106Hu 751 86 |i 692[13.3 Ch 712 11.7 Ht 
RS Aor 727 99Pb 724 10.0B 753-95 Ba 747[122Pt 717 10.3En 
210504 729 99 Ah 737 11.2 Ch RU Cre S PsA 722 9.5 Ht 
740 12.3B 730 98Ba 738 11.0 Hu 213753 215828 727 S8Ht 
Z Cap 73010.1Lu 740 11.0Hu 714 84Ry 710 9.0En RV Perc 
210516 731 9.9Kp 741 11.1B 723 84Cl 717 94En 222129 
717 10.7 Ar 732 9.8 Pb S Mi 725 8.7 Wa [CW Pee 688 13.5 Ch 
717 108 Af 734 98 Kg 212030 725 &7W p 215927 712| 13.3 Pb 
717 10.8Pb 734 101Lu 710 89En 726 86Jo 715 781+ FP 
721 11.5Hu 734 98Pb 711 91dK 728 87Jo 722 76Lt 222439 
737 13.0Ch 735 99Wp 717 89dK 728 9.0Ry 733 7.7Lt 717 10.8 Fr 
740 13.5B 736 98Si 717 &87En 735 8&7 ( 743, 79Lt 717 11.0Hk 
R Eou 736 10.1Sh 724 89dK 737 8&8] 748 8.1Lt 717 11.0Pb 
210812. 736 9.7Ah 733 87dK 740 87C1 RT Prec 725 10.2 Hf 
740 14iB 736 100Hf 738 &88Ch 740 88 Ie 215934 740 9.7 BL 
T Cep /% 97 Pk Y Cap 742 8&8Je 688 11.2Ch 743 93Hf 
210868 736 98Ch 212814 746 9.0Wa 717 108 Af 744 92 Wd 
683 10.0Ch 739 9.9Kp 717 145Ar 746 89 Wp 717 107 Ar 744 95So 
702 10.1Ch 739 9.4Sq 737 13.2Ch 747 88Pt 717 10.7Fr 746 9.2 Sx 
712 10.0Lu 740 10.0 Lu W Cre 750 89 Wp 717 10.5Hk 746 9 BL 
712 10.6 Pb 740 9.5 Kn 213244 751 9.0 ¢ y 717 10.7 Pb 749 8.7 BL 
713 10.0Kp 741 10.0Lu 724 65Kd RV Cye 723 10.9Hk 749 85 Md 
713 10.5 Pb 741 10.0Rb 750 66 Kd 213937 723 10.5 Hu 757 85 Md 
713: 10.5Ah 741 98Ba 752 65Kd 747 66Pt RZ Prec R INp 
715 10.0Lu 741 98 Hf S CEep RR Perc 220133b 222867 
716 10.8 Pb 742 98TJe 213678 214024 720 9.9Wu 706 11.3 Ht 
716 104Ah 743 94Ra 718 88Sq 688[13.1Ch 737 92Cy 710 10.4 En 
717 10.7 Pb 744 98Mc 719 98Hh 723 14.3Ar 739 9.5 Wu 712 10.5 Ht 
718 9.9Sq 745 9.2Hz 720 9.0Gh 747 13.7Pt 75] 9.4Cy 717 10.0 En 
718 10.0Kp 746 9.5Sx 724 9.2H¢f & CEP T Pea 723 98Ht 
718 10.1Lu 747 92Pt 725 97Sx 214058 220412. 727 98H 
718 10.2Dh 751 87Jo 726 85Jo 731 3.9Lt 684 141 Hi \W Cep 
718 10.2Ar 751 81m 728 86Jo 750 3.9Lt 723 142Ar 223257 
718 10.3Pb 753 9.2Ba 728 9.7Cm R Gri R PsA 716 85Lt 
718 10.3Ah 754 8.7Hz 730 &8Ba 214247 221230 724 84Lt 
719 10.2 Pb RR Agr 734 91Wa 706 82Ht 710109En 733 8.5 Lt 
719 9.7 Pk 210003 734 93Wp 710 83En 717 11.2En 743 86Lt 
720 10.1Lu 717 10.9Ar 736 99Hh 712 84Ht X Aor 748 86Lt 
721 10.0Ch 717 10.8Pb 737 9.0Je 715 85dK 221321 T Tun 
721 10.4Gw 721 11.4Hu 737 9.5Cy 722 87Ht 692 85Ch 223462 
72110.5Fr 738 128Ch 738 86Ch 725 87dK 716 87CL 706 94 Ht 
721 10.4Pb 740 128B 739 89Sq 727 88Ht 721 91Hu 710 96En 
721 10.4Si 747[12.9Pt 740 9.2Te 734. 89dK 724 93Wa 712 99Ht 
722 10.2 Pb Y Pav 740 9.5 Kn VV CEI 724.10.1Cl 717 10.2 En 
722 10.5 Hk 211570 741 96Ba 215363 727 96Jo 720 10.5dK 
722 99Hv 706 58Ht 741 96Sf 727 5.4] 733° 9.6 Wa 723 10.2 Ht 
723 10.0Kp 712 60Ht 741 96HE 732 5.4Lt 733 9.6 Wp 724 10.8dK 
723 10.1Lu 723 58Ht 742 92Je 743) 5.3] 736 10.0Jo 727 10.9Ht 
723 10.3 Pb 727 60Ht 743 96Cm 748 5.3Lt 741 10.4Cl 734111 dK 
724 10.0 Kp X Peo 743 9.7Ke V Pea 742 10.2 Wa R Lac 
724 10.1 Pb 211614 743° 9.4Ra 215605 742 10.3 Wp 223841 


72410.1 Hf 726101 Jo 744 93Me 688 13.4Ch 744 104Kn 692 97 Ch 
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R Lac RW PEG V Cas Z AND ST ANnpD R Aor 

223841 225914 230759 232848 233335 233815 
715 93Lt 740 11.4Wp 686 105Ch 692 109Ch 718 10.3Pb 722 9.5 Ht 
717 9.5 Fr 741 11.3Wa 713 11.5Ah 712 10.7Ar 718 105Lf 722 9.2 Bc 
717 96Hk 742 108Sf 717 11.22Weg 712 10.7Hk 721 9.6Pb 722 92Hv 
717 9.5 Pb 743 109Ra 718 11.7Ah 712 10.7 Pb 722 10.1 Pb 722 9.5Hf 
719 98Sq 744108So 737119Cy 713 10.7Af 722 100Hk 723 9.1 Hv 
720 9.1Gh 745 11.2Bs 739 12.2Ch 713 10.7Ar 723 99Hk 723 9.1 Bc 
724 91Hf 747 11.4Pt 740 113B 713 10.7 Pb 723 98Pb 724 9.1Hv 
740 9.3Ch R Pec 740 11.9Hk 716107 Ar 724 10.1 Hf 724 9.1Bc 
741 OSHE 230110 747 11.4Pt 716 10.7 Pb 725 9.7 Pb 724 9.5Hf 
742 9.5Sq 688 7.4Ch 750116Bs 717 104Pk 725 9.7Jo 724 9.6Jo 
742 95Hz 712 81Sq 751 11.4Cy 717 107Af 736 9.0My 725 9.3 Kd 
744 9.7Wd 717 7.9 Af W PEG 717 10.7Ar 739 9.5Jo 725 9.2Hv 
744 9.3So0 717 7.9Fr 231425 717 108Lf 740 9.2Pb 725 9.2 Be 
744 QSHf 717 7.8Hk 688 120Ch 717 10.7Pb 740 9.1 BL 725 94Hf 

S Aor 718 83Ah 717 118Cl 718 10.7Pb 740 98H 725 9.5Sx 

225120 719 §84Ah 724121C1 718 10.7Ar 741 88My 725 9.5 Wa 
717: 12.3Ar 719 85Jo 74011.8Cl 719 107Pb 742 93Jo 726 9.6Jo 
717 12.3Pb 720 8.0 Hk S Pec 720 10.7 Pb 746 9.0My 727 9.6 Rb 

RW Pec 720 8.1 Pb 231508 720 10.6Gh 746 9.3BL 727 9.6 Ht 

225914 721 85Hu 688 7.7Ch 72010.2Jo 747 9.0Pt 733 9.2Hv 
688 13.8Ch 721 83Ah 713 7.8Ah 721 10.7 Pk 749 94BL 734 9.9 Hf 
71212.4Ar 723 80Sq 718 82Ah 721 108Ar 749 9.7Bs 735 10.0 Gy 
712 123Af 723 85Hk 719 81Ah 721 107Pb 750 89 My 735 9.8Jo 
712125 Pb 724 84Hf 719 78Jo 722 10.7Af 753 88My 735 9.7 Wp 
713 12.3Pb 725 85Jo 720 81Hk 722 10.7 Ar R Aor 736 9.4Si 
717 122Pb 725 85Sx 720 83 Pb 722 10.7 Pb 233815 736 9.5 Be 
718.11.9Pb 726 85Wa 721 81 Ah 723 10.7Ar 685 9.5 Fn 736 10.0 Rb 
718. 120Af 727 86D1 723 80Hk 723 10.7Pb 692 9.0Ch 736 9.5 Hv 
718.122Fr 729 84Ah 724 82Sq 724107Af 702 89BIl 737 9.6Si 
719 122Fr 733 84Ah 724 82Hf 72410.7Ar 706 91 Ht 738 9.7 To 
719 11.5Sz 736 88Cm 725 84Jo 72410.7Pb 710 94En 739 96Ch 
719 123Af 736 87D1 729 82Ah 724111 Hf 712 9.0Pb 740 99Wa 
719 123Tr 736 88Gw 736 83Ah 725 110Hf 712 96Rb 740 9.9 Kn 
719121 Pb 736 86My 736 85Hf 72510.7Pb 712 92Bc 740 10.0 Hf 
720 116Hk 736 86Sh 736 82Sh 725 10.7Ar 712 9.2Hv 740 9.7 Sq 
720 11.7 Pb 736 85Ah 737 76Je 726107 Pb 712 9.0Ar 740 9.7 Hv 
721 116Gw 736 &8Hf 739 82Sq 727 10.7Pb 712 91Fr 740 9.7 Be 
72111.8Fr 737 9.0Sf 740 80Je 73210.7Ar 712 9.1 Hk 741 9.6 Rb 
721 11.8Pb 739 87Sq 741 87H 732 10.7Hu 712 9.3Ht 741 9.9 HE 
722 116Pb 740 84Ch 742 84Je 732 10.7 Pb 713 96Rb 742 10.0 Hz 
723 116Af 740 88Gw 74 84 Jo 733 10.7Pb 715 96Rb 742 98Jo 
723:11.55Ar 740 87Wa 744 85Wd 734 10.7Pb 716 9.2Bc 743 98H 
723 115Hk 740 88Py 74 88Pt 734107Ar 716 92Hv 744 99H 
723115 Pb 741 89HE 748 9.0So 736 11.2Ar 717 93Pb 744 10.0 Gy 
725115 Af 741 86My 748 9.7Fm 737 10.6Pk 717 96Ko 744 9.7 Jo 
725116Pb 743 91Ra 749 90Hz 738 11.2Ar 717 92Hv 744 96Sx 
725 11.3Sf 744 8.7 Jo RY Cee 74011.0Ar 717 92Ar 746 10.0Wa 
726 11.5 Pb 744 8&8 Wd 231878 740 10.7 Pb 717 9.2Af 747 10.0 Pt 
726 108Jo 746 89My 683 93Ch 740 11.0Hf 717 9.1Fr 748 9.9 Fm 
734.11.1 Pb 746 9.5Sx V Poe 747 101Pt 718 96Fn 748 98B 
73411.0Ar 747 9.2 Pt 232746 751 10.7 Md 718 96Rb 749 10.0 Kd 
736 10.9 Ar 748 9.0So 706 10.0 Ht ST Ann 719 9.7Jo 749 10.0 Hz 
736 11.00Gw 749 9.3Sf 710 10.0 En 233335 719 96Rb 749 99Wa 
738 11.1 Wu 749 9.5 Wa 712 10.3Ht 692 101Ch 719 93Ch 749 10.1 Bs 
740 11.0Af 750 89My 717 10.0En 712 103Ar 720 9.6Rb 750 10.1 Bs 
740 109Ar 751 94DI1 722 103Ht 712 102Hk 720 98Jo 750 10.00B 
740 11.1 Fr 753 9.3 My 727 104Ht 712103Pb 721 96Ht 751 98 Jo 
740 10.8 Pb 713. 9.5Gw 721 9.7 Pk 
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J.D.Bst.Obs. 


706 9.5 Ht 
710 9.1En 


Star J.D. 
005840 RX 


7693.2 12.0 Ch 7725.5 12.0: 7721.8 11.1 Ar 7728.6 11.8 Ry 
7712.7 11.2 Ar 7725.6 11.1 - 7722.4 11.0 Ch 7729.5 11.5 Ch 
7713.6 11.4 Ar 7725.7 11.1 Pb 7722.6 10.9 An 7730.5] 11.8 Ch 
7713.7 11.4 Pb 7727.5 11.9 Ry 7722.7 11.0 Ar 7731.7 13.5 An 
7714.4 11.7 Ry 7728.5 11.7 Wd 7723.7 11.1 Pt 7732.7 13.3 Ar 
7715.5 11.8 Ry 7728.6 11.7 Ry 7723.8 10.8 Pf 7732.8 13.3 Hi 
7716.7 11.5 Ar 7732 «116 Hu 7723.8 10.9 Ar 7736.7 13.2 Ar 
7716.7 11.6 Hk 7732.8 11.6 Ar 7724.5 10.9 Ry 7738.8 14.1 Ar 
7717.7 11.7 Ar 7734.7 11.6 Ar 7724.7 10.9 Ar 7738.9 14.0 Ar 
7717.8 11.5 Ko 7734.7 11.4 Pb 7724.8 10.9 Wa 7740.9 14.2 Ar 
7717.8 11.7 Pb 7735.5 12.0 Jo 7724.9 10.8 Ar 7741.6 14.3 Wa 
7718.7 11.7 Ar 7735.6 11.6 Wp 7724.9 10.7 Fr 7744.6 14.4Wa 
7720.5 12.1 Jo 7736.7 11.6 Ar 7725.7 10.9 Ar 7744.7 14.3 Wp 
77206 11.7 Ry 7738.8 11.6 Ar 7725.7 11.0 Pb 7746.6 14.3 Wa 
7721.7 11.4 Ar 7739.5 11.6 Ry 7727.5 11.3 Ry 7749.6 14.7 Wa 
7721.7 11.4 Pb 7739.6 11.6 Cy ig oe 10.9 Cy 

7721.8 11.4 Ar 7740.1 11.7 Ch 074922 U GeminorumM— 

7722.6 11.6 Ar 7740.3 11.8 Ry 7701.4[12.3 Ch 7726.7 [12.4 Jo 
77226 116 Pb 7740.6 11.7 Gy 7712.9[12.7 Ar 7727.8{ 12.4 Cy 
77226 11.6 Hk 7740.6 11.6 Ar 7716.9 14.1 Ar 7732.8 14.1 Hu 
7722.6 11.6 Af 7744.6 12.4 Pt 7717.7 13.8 Be 7732.8 14.1 Ar 
7723.7 11.4 Ar 7745.5 11.4 Jo 7717.9 14.0 Ar 7739.8 14.0 Ar 
74237 11.7 Pt 7746.7 11.5 Pt 7719.7[12.4 - 7740.7 14.0 Ar 
7724.5 11.6 Ry 7747.6 12.1 Pt 7721.8 13.2 A 7741.7 [12.4 Cy 
7724.6 11.6 Af 7748.5 11.5 So 7721.8 13.2 Pb 7744.7[ 12.4 Cy 
77246 11.6 Hk 7749.9 11.6 Pt 7722 27 13.9 Be 7747.7{11.7 Pt 
7724.6 11.6 Ar 7750.5 11.7 Pt 3.9 14.3 Ar 7749.9[13.3 Pt 
7724.7 11.6 Pt 7751.5 11.9 Pt 7 39 14.3 Ar 

060547 SS AuRIGAE— 081473 Z CAMELOPARDALIS— 

7712.8 14.0 Ar 7717.9 14.5 Ar 7712.9 13.2 Ar 7717.9 10.5 Af 
7712.9 14.4Ar 7718.7 14.4 Ar 7714.4 13.0 Ry 7718.7 10.8 Lf 
7715.5[13.2 Ry 7718.8 14.4 Pb 7715.5 13.0 Ry 7718.7 10.9 Ar 
7716.8 14.7 Ar 7721.7 11.1 Ar 7717.9 10.5 Ar 7718.7 10.8 Pb 
7717.8 14.7 Ar 7721.7 11.1 Pb 7717.8 10.4 Ko 7719.6 10.8 Jo 


J.D.Est.Obs. J.D.Est.Obs. 


R Tuc R Cas 
235265 235 350 
712 94En 716 7.0 Mi 
7i2 93Ht 718 6.4Sq 
715 95dK 718 65Kp 
717 95En 718 64Ah 
723 9.7Ht 719 6.4Ah 
724 10.6dK 719 6.7 Jo 
727 10.1 Ht 719 6.7 Sz 
734 10.8dK 719 7.1 Mi 
RCas 723 683x 
235350 723 68Kp 
657 69Mi 724 66Wd 
666 6.1 Mi 724 7.1Hf 
686 63Ch 725 7.0Jo 
688 5.8 Mi 727 68GI 
691 5.6 Mi 727 7.0DI1 
692 5.6Mi 729 7.0Ch 
713 64Ah 729 68 Ah 
714. 64Kp 731 7.0 Ah 


RApIpLy VARYING IR 


Est.Obs. 1D. 
ANDROMEDAE— 


Est.Obs. 


J.D.Est.Obs. 


J.D.Est.Obs. J.D.Est.Obs. 


R Cas R Cas SV ANbD 

235350 235350 235939 
735 7.5Kp 751 7.3D1 712 9.5 Pb 
735 7.0D1 753 7.4D1 712 9.4Hk 
736 6.9Cm iL Pas 715 8.6Lt 
736 7.7 Hk 235525 719 94Jo 
737 7.3Re 688 9.2Ch 720 9.2Ch 
737 7.0Sq 719 8&7Jo 722 93Lt 
738 7.2Wh 739 7.9Jo 725 10.0Jo 
739 7.0 Jo 742 8.0 To 729 09B 
739 7.7 Kp 747 7.7 Pt 736 11.4Be 
739 7.0Ch W Cer 738 11.2 Md 
740 7.7 Hk 235715 739 10.4 Jo 
740 76H 719 11.8Ch 742 10.7 Jo 
742 7.5 Je 749 13.0 Kd 747 11.0B 
742 7.2Jo Y Cas 751 11.6 Md 
743) 7.5 Wd 235855 
746 78Sx 719 11.7Ch 
751 79Ra 726 12.1B 


740 12.3 Hk 
742 12.1B 
REGULAR VARIABLES, 


Star J.D. Est.Obs. PAG 
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081473 Z CAMELOPARDALIS— 213843 SS CyGni— 
7720.6 11.1 Ry 7732.8 11.2 Ar 7719.7 12.0 Tr 7723.7 10.5 Hk 
77217 11.4 Ar 7735.6 11.8 Gy 7719.8 12.1 Hu 7723.8 10.2 Pb 
W214 11.3 Pb 7736.7 11.5 Ar 7719.8 11.9 Pk 7723.9 10.3 Hk 
7722.4 11.2 Ch 7738.8 11.5 Ar 7720.5 11.3 Rb 7724.2. 9.9Ch 
7723.7 11.6 Hk 7739.7 11.4 Cy 7720.5 11.9 Jo 7724.5 98B 
7723.7 11.7 Ar 7740.7 11.7 Cy 7720.7 12.0 Hu 7724.5 10.4 Ah 
7723.7 11.7 Af 7740.7 114 Ar 7720.8 12.2 Af 7724.6 10.06 Be 
7723.7 11.0 Pt 7740.4 11.7 Ry 7720.8 12.1 Fr 7724.6 10.0 Hv 
7724.6 11.8 Jo 7741.7 11.1 Cy 7720.8 12.1 Pb 7724.6 10.0 Tr 
7724.7 11.8 Pt 7742.5 11.2 Cy 7721.2 11.9 Ch 77246 9.9 Ar 
7724.9 11.8 Ar 7744.6 11.5 Gy 7721.4 12.0 Ah 7724.6 9.9 Af 
7724.9 11.9 Fr 7744.6 12.4 Pt 7721.6 11.9 Pb 77246 98Fr 
7725.6 11.7 Ar 7744.7 11.8 Cy 7721.6 11.9 Gw 7724.6 10.1 Hk 
7725.7 11.7 Pb 7746.7 11.9 Pt 7721.6 11.9 Fr 7724.6 9.7 Hf 
7727.5 11.9 Ry 7750.5 11.8 Pt 7721.6 12.0 Af 7724.6 10.3 Sx 
7727.8 12.1 Cy 7751.5 11.8 Pt 7721.6 12.0 Tr 7724.6 10.0 Wa 
7728.6 12.2 Ry 7751.8 11.6 Md 7721.7 12.0 Pk 7724.6 10.0 Wd 
find LI 2Ko 7752.8 11.0 Md 7721.7 12.0 Hu 77246 9.7 Sf 
7732.8 11.2Hu 7753.8 10.9 Md 7721.7 11.8 Ar 7724.7 98Hu 
094512 X Lronis— 7721.7 11.6 Pb 7724.7 10.4 Pt 
7717.9[13.5 Ar 7724.9 12.3 Ar 7/217 117 Pb 7724.8 9.8Ar 
7723.9 12.1 Ar 7738.9 14.4 Ar 7721.8 11.6 Ar 7724.8 10.1 Hk 
7723.9 12.1 Pb 7749.9 12.2 Pt 7721.8 11.7 Ar 7725.5 9.5 Ar 
202946 SZ Cycni— 7721.9 12.1 Hu a Be 
7723.7 9.6 Pt 7747.6 9.6 Pt 7722.2 11.7 Ch 5 O25 
7724.7 9.5 Pt 7750.5 9.6 Pt 7722.5 11.6B 5 
7726.7 9.6 Pt 7751.5 9.8 Pt 7722.5 11.5 Ar 5 
7744.6 8.9 Pt 7722.5 11.5 Pb 
213843 SS Cyeni— 7722.6 10.9 Be 
7679.1 9.4Ch 7716.6 12.2 Dh 7722.6 11.0 Hv 
7690.1 11.8 Ch 7716.7 12.0 Ar 7722.6 11.6 Gw 
7702.0 11.9 Ch 7717.6 12.0 Hu 7722.6 11.5 Af 
7712.5 12.0 Rb 7717.6 11.8 Hv 7722.6 11.4 Hk 
7712.6 11.6 Be 7717.7 12.1 Hu 77226 11.5 Lf 
7712.6 11.6 Hv 7717.7 12.0 Ko 7722.6 11.5 Pb 
7712.6 12.2 Tr 7717.7 11.8 Be 77226 11.4Kn 57 
7712.6 12.0 Ar 7717.8 11.9 Dh t4224 11.3 Ar 5.7 
7712.6 12.0 Af 7717.8 12.0 Ar 7722.7 11.4 Hk 5.7 S 
7712.6 12.0 Fr 7717.8 11.9 Af 7722.7 11.3 Pb 7726.2, 9.0 Ch 
7712.6 12.2 Hk 7717.8 11.9 Fr 7722.7 11.4 Pb 7726.5 8.4Wa 
7712.6 12.1 Pb 7717.8 11.9 Pb 7722.8 11.3 Ar 7726.5 8.9 Jo 
ffi2? A2Z0Lt 7718.4 12.2 Ah 7723.2 11.1 Ch 7726.6 84Hu 
77128 12:1 Ar 7718.6 12.0 Dh 7723.5 10.7 Ar 7726.6 9.1 Pb 
7713.3 12.1 Ah 7718.6 12.4 Rb 7723.5 10.5 B 7726.6 84Sx 
7713.6 11.6 Be 7718.6 11.9 Ar 7723.6 10.1 Be 7726.7, 8.8 Pb 
7713.6 11.6 Hv 7718.6 11.9 Af 7723.6 19.1 Hv 7726.7 8.7 Hi 
7713.6 12.2 Ar 7718.6 11.9 Fr 7723.6 10.5 Af 7726.7 8.9 Pt 
7713.6 12.0 Fr 7718.6 11.9 Lf 7723.6 10.7 Fr 7726.8 87 Jo 
7713.6 12.1 Af 7718.6 11.9 Pb 7723.6 10.4 Hk 7727.2. 86Ch 
7713.6 12.1 Pb 7718.7 11.6 Pb 7723.6 10.8 Pb 7727.5 8.3 Rb 
7713.6 12.2 Dh 7718.7 11.6 Ar 7723.6 10.5 Sx 7.5 B2Ar 
7714.7 12.5 We 7719.2 11.9 Ch 7723.6 10.5 Kn 7727.5 8.2 Pb 
7715.6 12.4 Rb 7719.3 12.1 Ah 7723.7 10.8 Hu 7727.5 84To 
7716.6 11.6 Be 7719.5 12.0 Jo 7723.7 10.3 Hu 7727.5 81Wa 
7716.6 11.6 Hv 7719.5 11.5 Rb 7723.7 10.2 Hu if 5 87B 
7716.6 12.3 Ar 7719.6 12.0 Af 7723.7 10.4 Ar 77276 86Sx 
7716.6 12.2 Hk 7719.6 11.9 Fr 7723.7 10.6 Pb 77276 8.3Kn 
7716.6 12.3 Pb 17719.6 12.0 Pb 7723.7 10.4 Pt 7727.7 8.0Hu 
7716.6 12.0 Ah 7719.7 11.9 Lf 7723.8 10.2 Ar 7727.7 8AHE 
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—— cenit i aa hctanitaetch atts 
CyGni— 213843 SS Cyeni— 
" 8.4Wd 7733.6 8.7 Wa 7737.6 9.6 Cy 7742.6 10.6 Wa 
8.4 Sb 7733.6 8.7 Wp 7737.6 9.4So0 7742.6 11.1 Sf 
7.9 Cy 7733.7 8&8Hu 7737.6 9.6 Wp 7742.6 10.7 Wp 
8.2 Wa 7733.7 88Ar 7737.7 9.0 Pk 7743.5 11.6 Hf 
8.5 Wd 7734.5 8.6 Hf 7737.8 9.1Md 7743.6 11.8 Wd 
8.3 Wp 7734.5 88 Wa 7738.6 9.5 We 7743.7 12.1 Ra 
8.4 Hi 7734.5 86Wd 7738.6 9.8 Ar 7744.6 12.0 Jo 
8.7 Jo 7734.5 8.8 Wp 7738.6 9.9 Hk 7744.6 11.8B 
8.6 Ch 7734.6 8.6Bc 7738.6 9.5 Wa 7744.6 12.0 Wd 
8.9 Ah 7734.6 8.6 Hy 7738.8 9.7 Hu 7744.6 11.9 Wp 
8.7B 7734.6 8.7 Ar 7738.8 9.7 Dh 7744.6 11.8 So 
8.7 Sx 77346 8.9Kn 7739.1 9.6 Ch 7744.6 11.8 Kn 
8.5B 7734.6 S88B 7739.6 10.0 Cy 7744.6 11.9Wa 
8.3 Rb 7734.7, 8.8 Pb 7739.7 10.1 Pk 7744.6 12.0 Hf 
8.1 Wa 7735.5 8.7 Wa 7739.7 10.0 Sx 7744.6 11.9 Pt 
8.7 Sx 7735.6 8.6 Gy 7740.5 10.6 Hu 7744.7 11.9 Cy 
8.6 Kn 7735.6 9.0 HE 7740.5 10.3 Hé 7745.5 11.9 Jo 
8.6 Hf 7735.6 9.0Sx 7740.6 10.0 Hy 7745.5 11.9 Wa 
30.7. 8.6 Wd 7735.6 88Wd 7740.6 10.1 Be 7746.6 12.0 Wa 
7731.2 8.5 Ah 7735.6 9.0 Wp 7740.6 9.9 Gw 7746.6 11.9 Wp 
7731.5 8&8&B 7735.7 8.7 Pk 7740.6 10.2 Ar 7747.6 11.8 Pt 
7731.6 8&8 Wa 44334 BBC, 7740.6 10.2 Af 7747.6 12.0B 
7731.6 86Sx 7736.1 8.8Ch 7740.6 10.2 Fr 7748.6 11.7B 
7731.7 8.7 Ko 7736.4 89 A 7740.6 10.3 Hk 7748.6 12.0 Wp 
7731.8 84H 7736.5 9.3 Hf 7740.6 10.3 Cy 7748.6 11.9 So 
7732.2 8.6Ch 7736.5 9.6 Jo 7740.6 10.3 Gy 7748.6 12.0 Wd 
7732.6 86 Hu 7736.5 9.3 Sb 7740.6 10.2 Wa 7749.6 11.9 Bs 
7732.6 86Be 7736.5 9.0B 7740.6 10.3 Kn 7749.6 12.0 Wa 
77326 86 Hv 7736.6 9.2 Rb 7740.6 10.5 Wp 7749.6 12.0B 
, 7732.6 8.6 At 7736.6 89B 7740.6 10.3 B 7749.7 12.0 Cy 
7732.6 8.6Lf 7736.6 9.0H 7740.7 10.2H 5 12.0 Wp 
7732.6 8.6 Pb 7736.6 8.7G 7740.7 10.3 Ar 5 12.9 Pt 
7732.6 8.8 Wa 7736.6 9.0A 7740.8 10.3 H 12.0 Wa 
fiaed @7 As 7736.6 8&8Wd 7741.5 10.7 H 12.0B 
7732.7 8.7 Hu 7736.6 9.1Wp 7741.6 11.0 Rb 11.9 Pt 
7733.4 8.6 Ah 7736.6 8.8&8Cn 7741.6 10.7 W 12.0 Jo 
7733.5 88B 7736.7. 9.2H 7741.6 10.8 Wd 11.9 Cy 
7733.6 8.6 Be 7736.7 9.0 Pk 7741.6 10.4 ( 12.0 Wa 
7733.6 8.6 Hy 7736.7, 9.0 Ar 774 11.0 B 12.0 Wp 
7733.6 8.7 At 7736.7. 8.7 Af 7741.7 10.6C 12.0 Ra 
7733.6 8&6 Pb 7737.5 9.2Wa 7741.8 10.6 Pl 12.1 Hz 
, 7733.6 8&8&Sx 7737.5 94B 7742.5 10.8 ¢ 12.2 Bs 
SUMMARY FoR NovemMser, 1934. 
Observa- Observa- 
Observer Initial Vars, tions I [niti Vars., tions 
Ahnert Ah 38 184 ‘ t 1 1 
Ancarani An 17 25 lan Cm 23 44 
Armfield, D, Af 45 152 Cy 41 102 
Armfield, L. Ar 86 500 Dh 21 36 
: Baldwin Bl 50 61 D1 14 81 
Ballhaussen Ba 9 22 Eg 3 3 
7 Benini Be 20 23 En 71 143 
soutell BL 10 29 Fs 1 1 
2 Bouton B 81 160 Fn 13 16 
Brady By 7 8 Fr 45 138 
Brown, S.C. Bs 19 21 Fn 14 25 
, 3uckstaff Be 19 126 Gooch Gh 5 5 
, Callum Cl 10 19 Groeschel Gl 3 4 
; Campbell im Gregory Gy 28 38 


? 
Chandra Ch 212 329 Grunwald Gw 


bQ 
x 

wn 
un 
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Observa- Observa- 

Observer Initial Vars, tions Observer Initial Vars. tions 
Halbach Hk 97 171 Peck Pb 99 434 
Hamilton Hm 5 Ze Peltier Pt 182 239 
Hartmann Hf 86 187 Pinckney Py 3 6 
Hassler Hz 34 53 Perkinson Pk 14 25 
Heines Hh 2 4 Popkavich Py 2 Zz 
Hildom, A. Hi 16 36 Preucil Pf 19 46 
Houghton Ht 69 209 Raphael Ra 43 48 
Houston Hu 57 205 Recinsky Re 9 30 
Howes Hv 20 115 Rosebrugh Rb 18 104 
ledema le 9 9 de Roy Ry 11 39 
Jansen Je 8 18 Salanave Sx 28 48 
Jones Jo 138 471 Scanlon So 27 43 
Kaho Ka 1 Z Seely Sa Z 11 
Kanda Kd 17 44 Shultz Sz 15 15 
King Kg i7 49 Shinkfield Sl 7 16 
Kirkpatrick Kp 15 51 Simpson, J. W. Si 24 50 
de Kock dK 20 73 Simpson, S. M. St 1 1 
Kohman Ko 19 25 Smith, F. P. Sq 18 32 
Koons Kn 17 24 Smith, F.W. Sf 3 22 
Loepfe Lf 11 3 Smith, L. Sh 18 19 
Luechinger Lr 3 3 Thurow Tr 10 20 
Loreta Lt 35 96 Wade Wh 3 3 
Lucas Lu 15 94 Walton Wu 9 11 
McLeah Ml 4 4 Watson Wa 38 91 
McLeod Mec 23 72 Webb Wd 58 103 
McKnelly My 19 85 Williamson We 7 7 
Millard Md 12 19 Woods Wp 23 50 
Miczaiha Mi 2 8 —-- — = 
Moore Mo 1 1 Totals 86 442 6035 


After ten years of persistent watching on the part of many of our observers 
R Coronae Borealis finally decided to fade from a maximum magnitude of ap- 
proximately six. The faintest observation reported herein is 8.5, but more recent 
information gives the magnitude at 9.0. It is too bad that the star is so unfav- 
orably placed for observation at this time, and it is to be hoped that observers will 
not fail to observe the star as soon as it becomes available in the eastern sky. 

As we sign off this report word comes from England of the discovery of a 
Nova in Hercules, between Lyra and Draco. It is approximately of the third 
magnitude and observations throughout its waning light curve are greatly desired. 
A naked eye chart has already been issued to a selected list of observers and 
others may obtain charts upon application to the recorder. “b” and “d” charts 
of this region will be issued soon. 


LrEon CAMPBELL, Recorder, 
December 15, 1934. 





Comet Notes 
By VAN G. BIESBROECK 


One more expected periodic comet has been rediscovered this month: on two 
half-hour exposures December 11 with the 24-inch reflector of this observatory 
the writer noticed the faint image of Periopic Comer SCHWASSMANN-WACHMANN 
19291 near the position computed by H. Q. Rasmusen (A.N. 6069) from S. 
Kanda’s elements resulting from a discussion of the measures in 1929, The comet 
appeared as a small round coma and the magnitude was estimated as 16.5. he 
first plate gave the position: 
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1934 Dec. 11.11181 R.A. 43m 24% Decl. +5° 21’ 3177 
which shows that the ephemeris requires the corrections +2™5 and +12’ and that 
perihelion comes 1935 Aug. 8 or 2.6 days before the predicted dat 
i 13, o latter being 
a strong exposure showing that the nucleus is followed by a little tail in the first 


This was confirmed by plates taken on December 12 anc 





rant. An ephemeris for January is not yet available but it is certain the 
object will remain faint, 

First discovered at the Hamburg Observatory on 1929 January 17 this comet 
was followed for nearly six months; it remained always faint, the maximum 


brightness corresponding to that of a 12th magnitude star. The motion at that 
time showed that this was one more of the periodic comets of the Jupiter family 
with a very small inclination (3°7) and a period of 63 years. Its return to the 


vicinity of the sun comes next summer but at that time the comet will be in con- 
junction with the sun. It was therefore necessary to catch the object before that 


unfavorable period; the search was already begun last summer when the original 
discoverer Wachmann announced the recovery; but this proved to be a wrong 


identification since what he took for the im of the comet was in reality that 





of the known asteroid Nysa. The present observations give the object a perma- 
nent place among the increasing number of periodic comets. It will remain faint 
throughout the present return. The decrease of the distance from the sun which 
should make the object brighter in 1935 is unfortunately compensated by an in- 
crease in the distance from the earth during the same time so that the comet will 
be in reach of powerful telescopes only. 

It seems now that the end of 1934 will be reached without any addition to 
the list of new comets. The observations during this year have been limited to 
faint objects: some were comets discovered previously but still in reach while 
they gradually receded from the sun (GEDDES 1932 g, WuHrppLe 1933 f) while others 
were expected periodic comets among which En, Ke’s is the best known. So far 
no observations of this comet after its perihelion passage have been published. 

The new year brings the prospect of the return of no less than eight periodic 
comets: ephemerides for these objects have been established by the computing 
section of the British Astronomical Association. From their Handbook for 1935 

have the following list of objects with the approximate dates of ‘their peri- 


helion passage: 


Periodic Comet Perihelion 1935 Period in Years 
1 Reinmuth 1928 | May 1 pe 
2 Holmes July 11 : 
3 Schwassmann-Wachmann (2) 1929 I Aug. 29 6.4 
4 Schaumasse 1927 VIII Sept 13 7.9 
5 Comas Sola 1927 III Oct. 8 8.5 
6 Schwassmann-Wachmann (3) 1930 VI Nov. 15 5.4 
7 Forbes 1929 II Nov. 16 6.4 
8 Tempel 2 Dec. 7 a2 


There is a ninth periodic comet that should be mentioned although its peri- 
helion is still far off, namely, SCHWASSMANN-WACHMANN (1) 1925 II; its name has 
appeared frequently in these notes on account of its curious changes in brightness 
and also the fact that it is being observed all along its 16-year orbit even at 
aphelion which puts it in a class by itself. This comet and numbers 1 and 3 in the 





above list have already been observed in 1934. he chances of recovering the 
others in the course of 1935 are rather strong except in the case of number 2 
which has not been seen since 1906. 


Williams Bay, Wisconsin, December 21, 1934. 
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Notes from Amateurs 


Amateur Telescope Makers of Chicago 


The Amateur Telescope Makers of Chicago held their monthly meeting on 
I : ) 
the Adler Planetarium and Astronomical Museum, Chi- 


oa 


Sunday, December 2, 
cago. 


The program was a discussion on “Mountings for Small Telescopes” and 





number of members brought their mountings along. 

George E. Warner opened the discussion by describing the mounting which 
he designed and made. This is a very compact and portable mounting for a 
6-inch Newtonian. It is made of seamless steel tubing welded to a V-shaped 
steel base. The tube can be turned over so that the eyepiece is always in a 
convenient position. It is equipped with circles, slow motions, reduction gears, 
motor, and a very ingenious governor. This mounting is going to be used for 
photographic work with Charles W. Eliason’s 6-inch telescope. 

Paul A. Chamberlain had an 8 fore Gregorian which is almost finished. The 
mirror is stainless steel, the tube is the open type supported on a cast aluminum 


the polar axis. Stainless steel discs are used for the circles with friction 


fork on 
slow motions. The tripod legs are 13-inch Duraluminum and they fit into sockets 
in the cast aluminum housing for the polar axis. The equivalent focal ratio of 
the instrument is 32. The whole thing including the mirror and the tripod weighs 
50 pounds. 

O. J. Bliss had an equatorial mounting for his 4-inch refractor. It is a beauti- 
ful piece of workmanship and is arranged so that it can be used on the permanent 
pedestal in his home or taken out and used on the tripod. 

George F. Kernan showed his alt-azimuth mounting for his 8-inch mirror. 
This consisted of a wood arm supporting the mirror and the eyepiece and prism. 
The arm is connected to a vertical pipe with a standard elbow. This type can be 
made very easily and cheaply and makes a good temporary mounting to use while 
working on a more elaborate one. 


1319 W. 78th Street, Chicago, Illinois, ee. Ss. 


Louisville Astronomical Society 


At the annual election of the Louisville Astronomical Society, Mr. O. W. 
McCarty was elected president, Mr. Charles Strull, vice-president, Miss Elizabeth 
Breitenstein, secretary-treasurer, and Dr. Walter L. Moore, sponsor. 

The Louisville Astronomical Society is now entering its second year of activ- 
ity and during this one year we have built up a fair sized backing of enthusiastic 
members, and have created what we think is a widespread interest in astronomy 
among the population of Louisville. It is our policy to hold public telescope ob- 
servations once a month and to have members of the society posted at the tele- 
scopes to answer all questions of the visitors. At our last two open houses we 
have had a crowd of over 500 persons. 

Last spring the L.A.S. sponsored a series of weekly fifteen-minute radio broad- 
casts at which we presented popular lectures on different phases of astronomy. We 
are planning similar broadcasts for the coming year, 


ELIZABETH BREITENSTEIN. 


Louisville, Kentucky, November 7, 1934. 
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Slowly Moving Meteor Observed 


Mrs. Jung and I recently saw a meteor under what seemed unusually favor- 


able conditions for determining its height and direction; and Professor Lee, to 





I wrote about it, advised me to send you the data, which he has restated in 





astronomical terms. The reason for my own interest was simply that the meteor 


moved so slowly, and was so low in the sky, that I assumed it must be very dis- 
tant and, therefore, very large. I wondered whether it was possible that it might 
have been over the state of Michigan. 

Place and Time. Window looking straight east over Lake Michigan, at 1200 
Sherwin Avenue, Chicago. This would be Latitude 42° 3’ N, Longitude 5" 50™7 W. 
Time: 10:45 p.m., C.S.T., Monday, October 29, 1934. 

Location and Direction. Midpoint due east; 


zon 10°. Motion northward and downward through an angle of 30°; inclination 





altitude of midpoint above hori- 


to horizon 20°. 





itness. Meteor was observed through w of a totally dark room. 
Total instantaneous light brighter than any star, but still somewhat dull and 
diffuse. Color: dull yellow. 

Duration. 2 to 3 seconds (estimated after several rehearsals with a stop- 
watch ). 

I hope this information may be of use to someone, For my part, I should be 





1 


ly else reported this, and, if so, how far away this 





curious to know whether anybo¢ 


meteor may have been. Feenenic T. lune 





Meteoric Dust 
Some months ago I began to evolve a scheme for the capture of meteoric 
dust. I contrived an apparatus consisting of a battery of permanent magnets over 
which I superposed some white enameled metallic plates with a total surface of 
about 1.2 square feet. 


} fo 


On a calm morning between 6:00 A.M. to about 7:004.M., I invariably find 


specimens of varied shapes and colors some of great beauty. That the material is 
meteoric its behavior, always consistent, gives proof, 

I find that the quality and quantity of the material gathered by my “trap” 
varies with the density of the recurrent known meteoric streams. When the earth 


ilaments, irregularly shaped, 





enters a stream there is a heavy fall of white volcanic 
semi-opaque or transparent crystals, mostly white with some orange, scarlet, car- 
mine, and purple threads, with rather thick threads or ribbons of deep brilliant 
ultramarine crystal. 

In a few days the metals fol 
sorbed in the laboratory of space. 


low with crystals dyed with metallic oxides ab- 


Some of the metals being 


The metals, when they arrive come very ear] f 
white metallic globules with which they are covered; some of these roll off on the 





slide, and, as they are opaque, I suspect they are mercury. 


Why they should appear so soon after sunrise wh must take them a good 





part of an hour or more to come through the resist mass of the atmosphere, I 





leave to the mathematicians. I have my theory confirmed by my slide rule; but I 
shall confine myself to the results of my observations leaving theory to more com- 
petent minds. One thing I believe I have proved to my own satisfaction: The 
outer regions of meteoric stream are composed of broken, fused matter similar in 
composition to that of our surface rocks of igneous origin. Sometimes carbon ap- 
pears in great quantity and pitchy substance that bursts into flame under a burn- 
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ing glass leaving little residue and a resinous aroma. The metals are scattered 
through the denser parts of the meteoric stream. 

Some of the metals, such as gold, have been precipitated and absorbed by what 
appears to be quartz crystals, in which they resemble the gold flour from our 
stamp mills. Copper came with the Perseids, gold with the Pons-Winnecke 
stream, and nickel in mid-September. 

I feel sure mine is the first attempt to gather the meteoric dust with magnets. 


5 = : , Louis SCHLOss. 
300 S. Cortez Street, Prescott, Arizona. 





Observation of a Fireball 

On Friday evening about 8:35 p.m., E.S.T., April 20, 1934, my daughter, 
Mary Elizabeth, and I were out walking in Northwood. Our course was west on 
one of the cross streets, when we both saw a fireball falling downward from the 
southwest to northeast (apparently). 

The fireball was visible to us for a period of time which we estimated at from 
3 to 5 seconds. The moon was at about first quarter and was at an altitude of 
about 75 degrees above the western horizon. The fireball passed behind a thin 
cloud through which the moon was fully visible but not sharply distinct. 

The fireball had an apparent surface area equal to about 80 per cent of that 
of the moon on this night. The shape appeared to be similar to that of the moon 
with the front of the ball considerably more luminous than the rear of it. No tail 
was visible. The apparent motion of the ball was slower than the impression I 
usually have when viewing a meteoric fall. 

The angular space of travel visible to us was about 35°, the fireball appearing 
to our vision at an altitude somewhat under the moon and finaliy disappearing 
some 30 or 40 degrees above the northwestern horizon. No sound was heard. The 
ball did not appear to break when it disappeared. I should think that this fireball 
was more clearly visible at Okeechobee City and at Fort Pierce and may have 
passed near those two towns or at some distance farther north of them. 

The apparently slow motion of travel would indicate that the ball was perhaps 
75 to 100 miles distant. If so, the luminous diameter was such as to indicate that 
the fireball was of a very large size. 

An approximate computation which I have made indicates that, if the fireball 
were as much as 75 miles distant, its luminous diameter was of the order of about 
1600 feet. 

Assuming the fireball 75 miles distant, I estimated the velocity at approxi- 
mately 10 miles per second, but as the luminous body was not traveling at right 
angles with my line of vision I conclude the velocity may probably have been 
equal to the orbital 





velocity of the earth—18.5 miles per second. 


OrrIN RANDOLPH. 
503 Twenty-ninth Street, West Palm Beach, Florida. 


Large Meteor or Fireball 
An extraordinary meteor was observed at Kalamazoo, Michigan, at 2:19 A.M., 
Sunday, May 6, 1934, in company with Mr. Leonard Ashby of this city. The 
meteor started at a point between Beta Herculis and Kappa Ophiuchi, traveled 
westward and slightly downward across Serpens and Libra, passing between 
Spica and Jupiter. It was still bright at this point but rapidly faded and vanished 


at a point south of Beta Virginis. The lay-out on the star map represents a dis- 
tance of between 60° and 70°. The meteor traveled at a moderate speed, total time 
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about three seconds, and presented a striking resemblance to a sky-rocket with an 
extremely long yellow trail, visible over some 40° to 45°. The head of the meteor 
was of zero magnitude or brighter. 

This report is a composite observation, the meteor having been seen by Mr. 
Ashby during the first portion of its course and watched by both of us for the 
remainder. There was no noise, and we have not heard that any one else observed 


L. N. Upyoun. 


this meteor. 





General Notes 


The Rittenhouse Astronomical Society of Philadelphia held its monthly 
meeting on Friday, December 7, in the Hall of The Franklin Institute. The pro- 
gram consisted of an illustrated lecture entitled “A Trip to the Mount Wilson 
Observatory” by Dr. Roscoe F. Sanford, 


The Milwaukee Astronomical Society Bulletin Vol. I, No. 10, issued for 
November, 1934, contains an article on Cepheid Variables as its principal item, In 
addition to the printed leaflet there is a mimeographed supplement devoted to the 
planets, occultations, and meteors. 





Asteroids Named.—At the request of the Berlin Rechen-Institut, which 
wishes that all asteroids with numbers up to 1,000 be supplied with names, the fol- 
lowing asteroids have been named at the Yerkes Observatory: 990, Yerkes; 991, 
McDonalda; 992, Swasey ; 993, Moultona. 


A Proposal for Naming the Rays of the Lunar Craters* 


In the study of the lunar surface all the details (seas, craters, mountains) 


been carefully noted and names have been assigned them. One object of the 


have 
lunar surface has, however, been neglected in this topographical study,—the rays 
proceeding from certain craters, like Tycho, Kepler, Copernicus, etc.; however, 
these rays are without doubt a very important feature of the moon, 

In these lunar maps, even the most recent ones, one sees the craters, the 
mountains, and the seas, etc., with their names given with the greatest precision; 
but the rays are generally very badly indicated, often with a kind of strange halo, 
as in the drawings of children; we should be astonished to find the craters so 
badly drawn on a map, and we ought also to be surprised to see the rays so 
neglected. I believe that in order that a study of them may be carefully made it 
is necessary to proceed to assign names to them. 

If the craters or the seas had ne names, the study of them would be practical- 
ly impossible. In each science the first thing to do is to name things. At present, 
in order to indicate a ray, we have to say, for example, “the ray which goes from 
Tycho toward the Sea of Serenity . . . ” etc; would it not be more simple to 
say, “Ray X,” with its name? 

Therefore, I believe that it would be very sensible to note, in good lunar maps, 
all the principal rays with their names. Concerning the choice of names for the 
rays, one might be able to adopt the same system as that used for the craters. 
Then, one would thus have two advantages: (1) the possibility of recalling 


*Translated from the French by Roberta S. Hawver. 








66 General Notes 


to memory the great contemporary astronomers, who, otherwise, would only be 
remembered through the names of very small craters (all the large craters already 
having been named); (2) that of recalling the ancient astronomers, who, for vari- 
ous reasons, have been neglected in the naming of the craters. This system would 
perhaps cause a great deal of discussion as to the choice of names, but the adop- 
tion of the system itself is not a difficult thing. The main thing is to recognize the 
necessity of giving names to these rays. Epre Loreta, 
Observatory at Bologna, Italy. 


Jupiter 

ln the year 1610 Galileo, then a professor at the University of Padua, directed 
his newly made “glazed optic tube” toward the planet Jupiter and saw for the 
first tinie its four larger satellites. The old Tuscan philosopher had pushed aside 


ng the depths 1 


yf space and was standing on the threshold of an 





the veil obscuri 


undiscovered universe. 

From that day to this, Jupiter has been an increasingly fascinating object and 
in some respects is one of the most spectacular bodies in the solar system. The 
apparent size and the distinctness of its flattened disk, when seen through a tele- 
scope, make it particularly satisfactory to the amateur astronomer, and the amount 
of detail that can be seen with even a 3-inch refractor is quite surprising. When 
seeing conditions are good, five of the equatorial cloud belts can be clearly dis- 
tinguished; one broad band and four narrow ones, all of them darker than the 
bright face of the planet. 

Jupiter’s retinue of four satellites in constant attendance furnishes an in- 
triguing element of variety, as we find the relative positions of the moons chang- 
ing from night to night. As seen from the earth, their shuttle-like motions are 
in a straight line every sixth year, as they were in 1932, when the planes of the 
satellites’ orbits practically coincided with the ecliptic. In the intervening years 
there is a slight divergence between these planes, so that at times one of the moons 
may be seen poised directly above another, and the fourth satellite, Callisto, passes 
alternately above and below the planet, undergoing neither occultation nor eclipse. 

Total eclipses of the sun are actually every day occurrences on Jupiter, and last 
year we were able to observe the shadow of each of the four moons as it floated 
slowly across the face of the planet, that of Ganymede always being the most 
conspicuous. Curiously enough the shadow sometimes appeared to be larger than 
the disk of the satellite; this effect probably being caused by the presence of large 
dark areas on the surfaces of the satellites, reducing their apparent sizes. 

The exact times of the eclipses and occultations of the moons, and of the 
passages of their shadows across the surface of the planet are given in the 
Nautical Almanac and by referring to these tables, the observer will know just 
what may be seen on any evening. It is worth remembering that it was through 
a study of the eclipses of the Jovian satellites that the Danish astronomer, Roe- 
mer, in 1675 established the fact that light requires time in which to pass through 
space. 

When observing Jupiter on the evening of May 3, 1932, we were surprised to 
find that all four of the Galilean satellites were invisible. Europa was occulted, 
Ganymede eclipsed, Io in transit across the planet, and Callisto eclipsed. The 
position of the 






first three moons was due to that peculiar relationship existing 
among them through which satellites II and III are always in line on one side of 


the planet at the same instant that I is in the same line on the opposite side. 
There seems to be no such periodic relation with respect to satellite IV. This 
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simultaneous disappearance of the four moons is a very rare phenomenon and 





accor 


ling to Sir John Herschel it occurred only four times in a period of one 
hundred and sixty-two years. In the present instance Jupiter was apparently 
bereft of his family for the space of fifty-six minutes. Fortune was indeed with 
the amateur on this occasion! 


Atlanta, March, 1934. 


FrANcIS P. SMITH. 





Lunar Appulses in 1935 





There are no lunar appulses during the year 1935 because of the two lunar 
eclipses in the same year, on January 19 and on July 16. 
quit 
of these completely misses passing throt 


These eclipses are of 






» considerable magnitude, so much that the full moon before and after each 
igh the penumbra and hence no appulse 


occurs, 


Appulses are to be looked for at that full mo 





re or after a partial lunar 


eclipse, depending upon whether the east or west 1 the umbra was in- 





volved in eclipse. If the moon’s celestial latitude is less than the sum of the moon’s 


semidiameter, the moon’s horizontal parallax, the sun’s semidiameter, and the 
sun’s horizontal parallax, then an appulse must certai 





inly occur. This condition, 
of course, must occur at full moon, and a check of the full moons of the entire 
year will indicate how many appulses will take place. 


This condition is not fulfilled at any full moon during 1935. 


RALPH C, Lowe. 
Delaware County Institute of Science, Media, Pennsylvania. 


Orionids Observed 


I wish to report the data gathered on the Orionid shower Saturday morning, 


October 20. We had eight experienced observers w 


rking in groups of four for 
twenty minute periods. Our count was as foll 


12:40 - 13:00 6 15:00 - 15:20 9 
13 :00 - 13 :20 9 15:20 - 15:40 13 
13 :20 - 13 :40 7 15:40 - 16:00 17 
13:40 - 14:00 9 16 :00 - 16:20 44 
14:00 - 14:20 6 16 :20 - 16:40 21 
14:20 - 14:40 6 16 :40 - 17:00 47 
14:40 - 15:00 5 17 :00 - 17 :20 40 
A bright moon interfered with early observations. The more prominent 


meteors were plotted; they show a well-defined radiant point. 
PAUL Benson, Assistant Director. 
Bucknell Observatory, Lewisburg, Pennsylvania, November 1, 1934. 
An Odd Contribution to Solar Physics in the Year 1814 
In an old newspaper published in Philadelphia—the United States Gazette of 
August 1, 1815—which recently came into my possession, there appeared the fol- 
lowing interesting article. 


VOLCANOES IN THE SUN. 





A German journal contains the following curious facts, by Count Moscati and 
his assistant M. Quiro Mauri, which were drawn up at Milan, having been de- 
duced from observations of the former, in that city :— 

“On the 3d of October,” says that astronomer, “the craters of three volcanoes, 
lately discovered in the surface of the sun appeared quite distinct, but elliptical: 
they were situated about the edge of the sun, in the form of a transverse belt. On 
the 4th the two nearest to the edge were invisible owing to the sun’s revolution, and 
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the contour of the other was less distinctly marked than before. On the opposite 
edge, however, appeared very plainly on the sun’s disk, two detached planetary 
masses, in ¢ junction ; on the 5th was observed, a single but thicker mass of the 
same kind, likewise in conjunction. On the 7th, half of the middle crater of the 3d 
was seen nearly circular, because it had approached to the centre of the solar disk. 
On the 9th the circumference of this crater appeared lengthened, and the crater 
observed on the 4th seemed almost round, and nearest to the centre of the disk, as 
did, in its turn, the last and only one visible on the 4th. On the 17th were re- 
marked three different planetary masses in conjunction, like those above men- 
tioned but not so large; on the 18th appeared three small, but probably similar 
masses; on the 12th, three smaller; on the 23d, three still smaller; on the 29th, 
five, little different from the preceding; and finally, on the 30th, near the edge of 
the sun, a small portion of one of the craters described above. All these masses 
without exception were in the above mentioned zone. The powers of the telescope 
would not allow of any further discoveries during the time specified.” 


From these phenomena M. Mauri deduces the following inferences :— 


‘The sun must be considered as a body, containing a matter capable of pro- 
ducing distinct volcanoes, because it has recently exhibited traces of such craters, 
and the projected masses really, or at least to appearance, covered the luminous 
surface in several places. There is every reason to believe that the sun is a solid, 
not a fluid body; because the volcanick craters were distinctly to be seen open 
for a considerable time together. The sun is, on the other hand, a cold body, not 
so hot as to melt or produce a red glow; because the parts observed in these 
abysses were not fiery, but black. The sun has, for the promotion of fertility, a 
luminous, slightly fluid envelope, like the green carpet that covers our fields, be- 
cause some folds of luminous matter inclined downward, in order to cover the 
bare places on some of the interiour edges of the crater. The sun, underneath the 
above mentioned envelope, is not luminous; because the interiour of the newly 
opened craters was quite dark, as well as the masses thrown up by them. The sun 
has, probably, a warmth nearly approaching to the temperature of our earth; be- 
cause volcanoes which are hotter than the rest of the mass of the earth, make 
their appearance there. The sun reproduces the luminous envelope, wherever the 
latter is broken through; because the volcanoes are gradually covered again with 
it, after the manner of an organick, and, to us, unknown matter. The sun accom- 
plishes its daily revolution in about 108 hours of our time. This period is ascer- 
tained by the reappearance of the individual craters discernible by us on the sur- 
face of the sun; and on this occasion it may be affirmed, that the spots, as they 
are called, upcn the sun, which have hitherto been considered as attached to its 
body, are either atmospherick phenomena, or aerolites, passing about it, because 
they change their situation with respect to each other. 

“Perhaps they may be wrecks from that remote catastrophe described by 
Moses: perhaps fragments, though of smaller dimensions, yet of a similar nature 
with those which we have in a former place denominated planetary masses: frag- 
ments of that kind which I have remarked in diverging columns, more or less fan 
shaped, which accompanied the last beautiful comet, like an atmosphere illumin- 
ated in oppositic mn with the sun, and through which, on account of the inferiour 
power of reflecting light, I discovered the real opaque nucleus of that meteor. | 
could appeal for the truth of this to the testimony of various eye witnesses, and 
among the rest of a professor who observed it with me, and who entertained no 
doubt of the reality of the phenomenon. The sun has, on its surface, prodigious 
concavities, and proportionate protuber: ances, because the situation of the elliptick- 
axis of the crater differed from that of those which would have been produced on 
a perfe ctly level sphere. Besides its annual and diurnal motions, the sun has a 
conical revolution round its pole, which is performed by its axis in about 27 days 
of our time; because the last portion of the crater, in the zone originally discov- 
ered, reappeared in that period, after the positive passage of the crater into other 
zones. I might mention some other discoveries worthy of notice, but this letter 
is already long enough. Allow me, however, to express my ardent wish that as- 
tronomers, possessed of the — instruments and skill, would examine and 
confirm the discovery of the latest planets that have issued from the sun. The 
three largest seemed to me to belong to the class of Venus and Mercury. If the 
sun’s light should preclude observations of them at present, in their elliptical sit- 
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uation, they might be found hereafter in a more favourable position. The discov- 
erers might then give them what appellation they please, with the excetpion of 
the three largest, which I reserve to myself the right of naming.” 

The only solar phenomena which the writer can conjecture as having been seen 
by Count Moscati are the faculae, which are usually best visible near the limb, and 
which sometimes contain minute spots; which might account for the reference to 
“projected masses,” also the statement that “the parts observed in these abysses 
were . . . black.” (Where October 12th is mentioned in the sequence of dates, 
the 22d was doubtless intended.) 

From the year indicated—probably 1814, during the approach to the spot 
maximum of 1816—it would seem that the observer was influenced by the theories 
propounded by Sir William Herschel, and it would be interesting to know 
whether one of his reflectors was used in making the alleged “discoveries.” 

At all events the article quoted not only serves to indicate some of the then 
prevalent views on the sun’s constitution, and the speculations dependent thereon, 
but strikingly illustrates the progress made in the study of solar physics during 
the intervening years. 

As of possible interest, the spelling and punctuation of the original article 


ave bee tained. 
have been retained H. B. Ruma. 


Conestoga Road, Berwyn, Pennsylvania. 

Astronomy at the University of Michigan.—In the Michigan Alumnus, 
issue for October, 1934, is to be found a very interesting account of the develop- 
ment of the Observatories of the University of Michigan, This account was pre- 
pared by the present director of these Observatories, Dr. Heber D. Curtis. 

Formerly the observatory in Ann Arbor was known as the Detroit Observa- 
tory, in recognition of the fact that citizens of Detroit had contributed generously 
toward its construction. The name was not legally given and, consequently, when 
a change of name became desirable it could easily be made. 

The article closes with a list of names of thirty-five persons, well known in 
astronomy, who constitute a part of the “Ann Arbor School of Astronomers.” 

Steersman on Pilot Boat Dazzled and the Boat Shaken 
as Fireball Hits Water 


At precisely 12:00 o’clock last night attention was attracted at Langesund by 
an intense light-glare. For a moment the whole town and vicinity were fully 
illuminated. The light issued from a fireball which apparently fell vertically 
through the air and, with a violent hiss, plunged into the sea south of town. This 
was noticed by several persons in Langesund. These persons say that they could 
plainly distinguish a round incandescent fireball. One of the pilot boats stationed 
at Langesund, No. 71, was south in Langesund Bay when the meteor struck, and 
the steersman on board says that he was entirely dazzled by the glare. 

He says: “The light flashed forth as it does when electric welding is going 
on. I was wholly blinded by the flash, and I would not deny that my nerves failed 
a little. There was an awful whistling sound in the air, and the fireball evidently 
exploded when it struck the water, as sparks and flames were seen flying in all 
directions.” 

One of the pilots on the boat was sleeping at the time in his cabin. He tells 
that he was awakened by the tremor of the boat. And he states further: “I 


asked the steersman if he had been bumping the boat into a buoy or something; 
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but when he told me bout the meteor, ] realized that this had been the cause of 


the shaking of the 1 oat.” 
(Translated by Hans E 
17, 1934.) 





icksen from “Dagbladet,’ Langesund, Norway, April 
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Lange’s Handbook of Chemistry. (Handbook Publishers, Inc., Sandusky, 
Ohio. 1934.) 

This is a reference volume of chemical and physical tables for laboratory 
work and manufacturing. 1265 pages, 5x8-inch, contain about 160 tables of chem- 
ical and oye constants and other information. An appendix of mathematical 
tables and formulas, compiled by Richard S. Burington, Ph.D., is added. This 
contains 248 pages. An excellent index of 29 pages gives the volume its maximum 


usefulness. 

Dr. Lange and his assistants are to be congratulated upon the completeness 
and excellence of their Handbook. It is distinctly of superior quality both from 
the standpoint of the material compiled and the workmanship of the volume. 
The paper is sufficiently thin so that the book is not bulky, yet it is dense enough 
so that the print is clear and distinct. The flexible cloth binding makes the volume 
open flat in every part. The round corners add attractiveness to the page. 

As a sample of the completeness of the tables might be mentioned, “Physical 
Constants of Organic Compounds.” This lists 4452 compounds with separate 
columns for solublities in water, alcohol, and ether, and a column for the Beilstein 
reference. The table for “Inorganic Compounds” is equally complete 

This Handbook will meet a need of teachers and laboratory workers in schools 
and in the industries alike, and is likely to become the most generally used refer- 
ence book. FRANZ F, EXNEr. 





The ed of Mathematics and Other Essays, by David Eugene Smith. 
(Scripta Mathematica, Yeshiva College, New York City.) 

This book, the first of the projected Scripta Mathematica Library, contains in 
revised form five essays by Dr. Smith which have already appeared in mathema- 
tical magazines. The essays are not designed to increase one’s mathematical 
knowledge 1 i 


it, rather, to give it greater significance by emphasizing certain aspects 
of it. In the title essay, the author relates mathematics to the fine arts through 
its conciseness of expression and its structural beauty. In Religio Mathematigi, he 
shows the parallelism between mathematical postulates and the fundamental con- 
cepts of religious thought. 

The last two essays are bi eongical, 4 he first revealing Thomas Jefferson, the 
statesman, as actively interested in mathematics, and the second presenting Monge, 
the distinguished French mathematician, as engaged in public life. 

The content and style of these essays are such that they will be of interest 
and stimulus not only to teachers but to sudents and general readers. M.B.W. 


Memoirs of the British Astronomical Association, Vol. XX XI.—This vol- 
ume is taken up completely with the eleventh report of the section for the observa- 


tion of variable stars. It includes a total of 59,938 observations of 51 long-period 


variables made by 51 members of the section during the years in the interval 1925- 
1929. The main part of this volume is printed from lithograph plates made from 
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ee 
typewritten pages, thus lessening the cost and also removing the possibility of 
err rs at the step of setting up the type. This volume with other similar publica- 
tions of variable star observations will serve a useful purpose for investigators in 
various fields of astronomical research. 

This volume was compiled under the supervision of Dr, Felix de Roy, the 


director of the section. 


The Architecture of the Universe, by W. F. G. Swann. (The Macmillan 
Company, New York City. $3.75.) 
] 


In the last decade there has been a fairly cont us series of new books in 





the field of the recent discoveries and theori hought. Most of these 





books are written originally in the English language, but some are found in other 


languages also. 





[he volume before us is one of the most recent of this series—bearing 1934 


s 





as the publication date. The title is entirely as the examines into 
the complete realm of nature from the atom and beyond to what until recently 


was thought to be the cosmos, and beyond. There are twelve chapters, covering 
four hundred and twenty-five pages. Typical chapter headings are: The Nature 
of Matter; The Fate of the Universe; The General Theory of Relativity; Space 
and Time; Science and Theology. 

This volume, like the others in this class, endeavors to present modern ideas, 


which seem quite abstruse because they are unfamiliar, in a form which is to 


make them intelligible to the technically untrained person. In this respect Profes- 
sor Swann has succeeded to an unusual degree. His understanding of the ideas 


presented is remarkably comprehensive, his style is exceptionally clear, and his 
use of apt illustrations is admirable. 


To speak in detail of the pleasure and profit derived from this volume would 
require many pages. Perhaps something of the depth, the scope, and withal the 


charm of this volume will be displayed by the following quotation, taken almost 





y in Physics. 





at random, the conclusion of the discussion of the topic Real 

“You who seek reality as something characteristic of certain concepts in 
physics as distinct from others will find that such reality is but a will-o’-the-wisp 
of philosophy. You may think you have it in your hand but to find that you have 
merely the shadow of something else. You will pursue that something else; you 
will clutch it, and again it will feel real until you find that your consciousness of 
its touch is no more than the tingle of your own blood as your hands clasp upon it. 


Reality is the most alluring of all courtesans, for makes herself what you 





would have her at the moment; but she is no rock ch to anchor your soul, 


for her substance is of the stuff of 


own dreams and is oft no more than 


existence outside your 





yf your own thoughts shining 
upon the face of nature.” 

When the Stars Come Out, by Robert H. Baker. (The Viking Press, New 
York. $2.50.) 

This is a book which will, no doubt, be eagerly received by many who desire 


1 


an untechnical and authentic introduction to the ele 





mentary facts of the science of 
astronomy. The visitor to an observatory, after looking about and being told a 
few things about the work of an astronomer, almost invariably inquires whether 
there is a book to be had which gives the established facts of astronomy in a way 
that he can understand. From time to time, books purporting to do this are 
published. The book in hand is the most recent of these and also one of the best. 
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The author, having recently written a very successful textbook in astronomy for 
college use, may be safely trusted to be in possession of the facts. This volume 
attests his ability to write with a style which is interesting and easily compre- 
hended. 

The treatment is the usual one of beginning with the naive impressions of the 
untutored man and leading step by step up to the most recent of the scientific 
theories. The illustrations are numerous and well chosen. Moreover, the back- 
ground for the astronomical objects is a dark blue instead of the customary black 
and white. By this device the reader has the benefit of the suggestion that he is 
looking at the actual sky. 

A chapter not always found in such books is entitled “The Astronomer’s 
Workshop.” In this chapter the author describes briefly the equipment and the 
work of a large observatory. Although he does not mention any observatory by 
name, nevertheless, at the close, he intimates that he has drawn upon his experi- 
ence at the Lick, the Mount Wilson, and the Harvard College observatories. 

The book is to be highly recommended to anyone who is beginning his read- 
ing in astronomy. 





The Calculation of the Orbits of Asteroids and Comets, by Kenneth P. 
Williams. (The Principia Press, Inc., Bloomington, Indiana. Price $3.25.) 

In giving an introduction to the subject of the calculation of the orbits of 
asteroids and comets, the author has not attempted to rival in comprehensive de- 
tail the more voluminous older works of Watson, v. Oppolzer, and Bauschinger, 
nor the modern treatise by Stracke. This book is rather intended to meet the 
needs of students who, having adequate mathematical background, desire to learn 
the art of orbit computation by two or three chosen methods in one semester’s 
time. The student will have no difficulty in following the simple and concise solu- 
tion of the two-body problem in general, nor in learning the rules by which to 
allow for precession, nutation, aberration, and parallax of the body in question. 
Those students who have little or no preparation in astronomy will find the first 
chapter on coordinate systems a convenient introduction to the study. Several 
chapters are concluded in an interesting manner by short historical sketches. 

Both the Gaussian and Laplacian methods are given for the solution of gen- 
eral orbits. For the former, the procedure is well presented in the form of Mer- 
ton’s modification. For the latter, the same general procedure of initial solution, 
representation by series, and differential correction is suggested, as is used in 
Leuschner’s method. Aside from the general plan, however, there is little adher- 
ence to the latter. Since Leuschner established the validity of the Laplacian 
method by practical formulation and important extensions it would have been 
appropriate to base any improvements on his formulation as Poincaré did, rather 
than adopt one which has less practical merits. By nearly ignoring Leuschner’s 
nethod, the author fails to recognize the large number of successful and accurate 
orbit computations that have been achieved at Berkeley and elsewhere, using this 
method. 

The departures which are made from Leuschner’s formulation lead, in almost 
every instance, to a lengthening of the computation. For example, in using the 
series expressions for computing the extreme positions, although the terms are 
collected at one place in the text, they are computed separately in the numerical 
examples, and this procedure necessitates a separate computation for each 
rectangular coordinate. And the use of direction cosines possesses no advantages 
over that of the spherical co6rdinates when the latter are used, as in Leuschner’s 

















Book Reviews 73 


meth 10d, in conjunction with a curtate distance in the equator system, 





importance of machine computation is stressed throughout the chapter 
on the Laplacian method. In the differential correction, no new idea is involved 
in solving for the corrective quantities by a numerical set up of the equations in 
the unknowns. Crawford gives the necessary equations in his treatise. However 
the formulated solution of these equations, has an obvious advantage when more 
than one differential correction is desired, 

It is unfortunate that Leuschner’s highly important conditioned or parabolic 
solution is not mentioned in the book. Olbers’ method is the only parabolic one 
given. And it is given in nearly its original form without provision in the text 
for machine computation, though some progress is made in this direction in an 
exercise at the end of the chapter. 

Computing machines are now so generally used that it should be possible to 
write a treatise on orbit determination that makes no specific reference to a 
logarithm. Thus the latter may be regarded, when used, as the private tool of the 
computer, and should not have any place in the published data. But here we find 
answers to problems frequently given in logarithmic form, and the continued use 
of long substitutions whose only values lie in simplifying logarithmic computa- 
tions. In this respect, the book is disappointing as a modern treatise on the sub- 
ject. The same criticism applies to the retention of the ecliptic system in the solu- 
tion by Olbers’ method. 

The usual custom of determining angles from their tangents or cotangents, 
rather than from their sines or cosines, is in many places ignored. In one instance 
the computer is asked to use a cosine formula for determining an angle which is 
likely to be quite small. 

The notation is rather poorly chosen. More attention should have been paid 
to the choice of symbols in the light of some conventions that have come to be 
of universal adoption. 

Many of the exercises at the ends of the chapters are 


»f such nature that 
their proper place is in the text of the book. Often the exercise is an amendment 
to, and improvement upon, matter presented within the text. A few mistakes were 
found in some of the shorter problems, 

Unlike Crawford’s and Stracke’s recent treatises, the book is almost without 
tables, and the computer is referred elsewhere for these. 

That topocentric coordinates for the Sun may be used in the Laplacian as 
well as in the Gaussian method apparently came as an afterthought for although 
instructions to this effect are given, the effect of parallax on the direction cosines 
is derived and in the numerical example correction is made from the approximate 
value of the distance. This process requires a repetition of this correction for 
each revision of the value for the distance. Some may find the older forms for 
the equator constants objectionable. The later forms are merely mentioned. 

There are an adequate number of good diagrams throughout the text. A 
bibliography is given at the end. The book is of convenient size and binding for 


‘ 
ciass room use, 
: ; A. D. MAXWELL. 


The Observatory, University of Michigan, Ann Arbor, Michigan. 


Publications of the Lick Observatory, Volume XVII. (University of Calli- 
fornia Press, Berkeley.) 

Although this important volume was issued in 1931, it has not as yet been 
mentioned in these pages. It consists of an introduction by W. W. Campbell, Di- 
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rector Emeritus; a paper of 303 pages by Donald H. Menzel, Assistant Astrono- 
mer in the Lick Observatory, entitled A Study of the Solar Chromosphere; and a 
paper of 180 pages by Nicholas T. Bobrovnikoff, Martin Kellogg Fellow, entitled, 
Halley’s Comet in its Apparition of 1909-1911. 

More space than is here available and a more thorough comprehension on-the 
part of the writer of the technicalities involved in these researches would be 
necessary to do justice to the contents of this volume. We can, therefore, merely 
call attention to the enormous amount of labor represented, the thoroughness with 
which the work has been done, the keen insight into the problems displayed by the 
investigators, and the value of the conclusions reached. 

The former paper, based as it is upon photographs of the flash spectrum, will 
be an important reference work as more material is secured from time to time. 
The latter paper may have a period of rest and quiet but it will certainly be 
brought out prominently again near the close of this century when Halley’s Comet 
will again reappear and a new generation of astronomers will be collecting data 
for a similar paper. 


THIS LIGHT OF STARS 


1 
i 


This light of stars that tumbles down the run-ways of-the air, 
That lights the trail of panther and of bear, 

That strikes with magic color the plunging dolphin’s back 

And guides the lonely eagle winging down the canyon’s track; 
That hangs a wreath of jewels ’round Chimborazo’s crown 


And sets the clocks a-spinning in village, port and town; 


That silvers all the frozen heights of Himalaya’s spires, 
That charms tl 


the iridescence from the opal in the rock 
And spreads the breast of beauty with its fires— 
What mighty thrust in aeons past sent you out of the Great Unmeasuredness 
To dazzle the mind with visions of immortal happiness? 
Can an unknown, foolish poet, fuming away his little hour in a 
fruitless discontent, 
Capture one imperishable strain of music from all your wonderment? 
What titanic atom in the cosmic cradle burst to reveal your strange 
wonder 
tune of storms and thunder? 
Are you the radiance of some super-god 
That spawns the protozoa of the sea and sod, 


Or are you but the incandescence of some vast orb of boiling gold 


poised in emptiness ? 
Who sent your javelin rays from out the roofless caverns of the night 
To pass beyond the realm of telescopic sight 
To cheer, perhaps, some dying world of dust whirling in the blue infinity? 
Imperious, impersonal, implacable you come 
With never a sound of cymbal or of drum, 
But, in the searching solitude of some quiet hour, 
Man, The Thinker, feels your power 
As well as the bird, the beast, the flower. 


WILLIAM DAVENPORT. 





